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(54) MPEG picture data recording apparatus, MPEG picture data recording method, MPEG picture 
data recording medium, MPEG picture data generating apparatus, MPEG picture data 
reproducing apparatus, and MPEG picture data reproducing method 



(57) Executes a re-encoding after decoding data of 
a connection section A of a first MPEG picture data. This 
re-encoding is executed based on a control such that a 
transition of a VBV buffer occupation value starts from 
a VBV buffer occupation value at a position a and ends 
with a VBV buffer occupation value at a position d. Up 



to the position a of the first MPEG picture data, the first 
MPEG picture data is reproduced. Next, re-encoded 
MPEG picture data of the connection section A is repro- 
duced. Thereafter, the data is connected to the position 
d of a second MPEG picture data, and the second 
MPEG picture data of the position d and after is repro- 
duced. 
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Description 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

[0001] The present invention relates to an MPEG pic- 
ture data recording apparatus, an MPEG picture data 
^^m^od, an MPEG picture data re^rdingme- 
Jrn an MPEG picture data generating apparatus, an 

V? repr0ducin 9 Mus, and an 
MPEG picture data reproducing method for realizing a 
seamless connection of a first MPEG picture data and 
a second MPEG picture data that are image data en 
coded by the MPEG encoding system, at the time of 
connecting the f.rst MPEG picture data to the second 
MPEG picture data at a connection point specified in the 
respective MPEG picture data and for reproduce g he 
connected MPEG picture data. 
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2. Description of the Related Art 



[0002] The MPEG as a conventional technique to be 
usedm the present invention will be briefly explained 

ES> .£i^oo EG bee " 6Xp,ained in * 
thelSO-IEC11l72-2,thelTU-TH.262/ISO.|EC13818-2 
only the outline will be explained below. The MPEG is 
an abbreviation of the Moving Picture Experts Group 
hat ,s the name of an organization forstudving the mov 

EC Tcu^nT S,andard eStab " Shed in the 'S<V 
erninl r^ ( n,ernatlonal ^"dard Organizatio,Vln- 

2 Smm nJ 6 vc teChniCa ' Commissto " Jo^t Techni- 
cal Comm.ttee 1/Spec,alized Committee 2, the current 
SC29), ,n 1988. The MPEG1 (MPEG phase 1) is a 
standard of an accumulation media of about 1 .5 Mbps 
into wh,ch a newtechnique has been introduced Stak- 
ing over the JPEG that aims at the encoding of sSon 

CCITT SGXV, standardeed in the current ITU-T SGI 5) 
hat aims at the compression of moving pictures for a 
to. r transfer rate of the ISDN television meetings and 
eleven telephones. The MPEG1 has been estab- 
tished as the ISO/IEC 11172 in August 1993 
2 The MPEG1 is prepared by combining several 
echn.ques. F.g.1 shows a conventional MPEG encoder 
for carrying but the encoding according to the MPEG 

[0005] A differential unit 2 is input with a straight input 
jmage and an image prepared by decoding tnis input 
image by a motion compensation predicting unit 1 . The 
durante, unit 2 subtracts the image decoded by the 
motion compensation predicting unit 1 from the straight 
•nput ■mage, thereby to delete a time redundancy por- 

J0006] As the method of prediction, there are , nree 
modes, as fundarnenta. modes, i.e., a mode in which 
prediction ,s performed from past picture images a 



mode in which prediction is o^ormed from future pic- 
E^V* 3 m ° de * *" ich per- 

Z~ T ° ,h p3St PiCtUre ^ es and Ptohire 
-mages. Also, each of these modes can be used by be- 
witched in units of a macrob.ock (MB) composed 

HUES x 1 !T e,s - The drection of predic «™ * 

deterged according to the picture type that has been 
imparted to an input picture image. As the picture types 
io 8 one - directo nal between-picture predion 

111 f' CtUre ima9e (P - pfctUre )' °i-direcLa, be 
tween-pcture prediction encoded picture image (B-pic- 
ture). and .ntra-picture independently encoded picfore 
^ (l-pfcture). In the P-pfcture type (one-directional 
between-picture prediction . encoded picture image) 
here are two modes one of which is to encode by per-' 
lrf n ^ P T iC,iOnfr0mp££tpictureima 9 esand theoth- 
ItT I " t0 inde P eri -"tly encode a macroblock 
without performing relev,; prediction. In the B-picture 
(bi-d.rect.onal between-picture prediction encoded pic- 
*> tore ,mage), there are four modes, a first one of which 
,0 P f om Prediction from future picture images a 
second one of which is to perform prediction from past 
PKture , mages, a third one of which is to perform pre- 
diction from both past picture images and future picture 
images and a fourth one of which is to encode inde- 
penden ly without perfoiming any prediction. Inthel-pic- 
ture (^n ra-picture independent* encoded picture im- 
rnnn^ ma 7° locks are eac " independently encoded 
30 n!.^ 6 motion compensation, by performing 

K, m ? hin9 °' the rn ° Vement re 9io"s unite of a 
macroblock, a motion vector is detected with a half pixel 
precision, and prediction is made after shifting of ,he 
ma^block to an extent corresponding to the thus-de- 

35 J2S T" V6Ct0r 1716 motion vector i^udes hori- 
* zonta I and verfcal motion vectors, and this motion vec- 
tor is ransmitted as additional messages for macrob- 
ock along with an MC (Motion Compensation) mode 
that inchoates where prediction is made from 
[0008] in general, the pictures from the l-picture to a 
P«at,mmediateVprecedesthenext l^ctureare 
c*d . GOP (group of Pictures,-. ,n a case where pic 
tures are used in accumulation media or the like ap- 
proximately 15 pictures or so are generally used as 1 

with.n one GOP section. In short, one or more . picture 
may be included within one GOP section ) 

KL h ln \ DCTUni,3,adifferen,felpictureim a9e sig- 
nal that has been supplied is subjected to orthogonal 
Preformation. Here, the DCT (Discrete Cosine Trans- 
form) means an orthogonal transformation through 
wh.ch an integrating transformation that uses a cosine 
function as an integrating kernel is changed to a discrete 
fransfo,™,^ that js made jnlo a f . njte ^ 

MPEG, two-Amensional DCT is preformed of 8 x 8 DCT 

ES^? HaVe bee " ° Wained by dMdin 9 the macrob- 
lock into four parts. It is to be noted that in general a 
video signal is composed of a large amount of low fre- 
quency band components and a lesser amount of high 
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frequency band components and that, therefore, when 
performing DCT, the coefficients thereof are concentrat- 
ed ly gathered into the low band. 
[0010] In a quantizing unit 4, quantization is per- 
formed of the discrete-cosine transformed picture data 
(DCT coefficients). In the quantization performed in this 
quantizing unit 4 t a two-dimensional frequency of 8 x 
8, which constitutes a quantizing matrix is weighted by 
visual characteristics. The value that has been result- 
antly obtained is further made scalar-fold by a quantiz- 
ing scale. And using the thus-obtained value as a quan- 
tizing value, the DCT coefficient is divided by this value. 
When the quantization is performed by an MPEG de- 
coder (decoder), encoded data is multiplied with the 
quantizing value. As a result, it is possible to obtain a 
value that is approximate to the original DCT coefficient. 
[001 1 ] A VLC 5 performs variable length coding on the 
quantized data. In this VLC 5, of the quantized values, 
with respect to direct current (DC) components, coding 
is performed using DPCM (differential pulse code mod- 
ulation) that is one of the prediction coding techniques. 
On the other hand, with respect to alternating current 
(AC) components, so-called "Huffman coding" is per- 
formed in which so-called "zigzag scan" is performed 
from a low band to a high band and, by counting the run 
length and effective coefficient value of a zero as being 
one piece of significant event, a code having a shorter 
code length is allotted to the data sequentially from one, 
the probability of which occurrence is higher. 
[0012] A buffer memory 6 temporarily stores therein 
the variable length coded data, and produces an output 
as encoded data at a predetermined transfer rate. The 
amount of codes generated in macroblock units is trans- 
mitted to an amount-of-code controlling unit 21 . The 
amount-of-code controlling unit 21 determines an error 
amount of code that is the difference between the 
amount-of-code generated and a target amount of code 
in macroblock units, and produces an amount-of-code 
control signal that corresponds to the error amount-of- 
code and thereby feeds it back to the quantizing unit 4, 
thereby performing control of the amount-of-code gen- 
erated by adjusting the quantizing scale. 
[0013] The quantized picture data is inversely quan- 
tized by an inverse quantizing unit 7, and is then inverse- 
ly discrete-cosine transformed by an inverse DCT unit 
8. The data is then temporarily stored in a picture mem- 
ory 10 via an adder 9. After that, the data is used in the 
motion compensation predicting unit 1 as a reference 
decoding picture for calculating a differential picture. 
[0014] Fig. 2 shows an MPEG decoder (decoder) for 
decoding the MPEG encoded data. 
[001 5] An input encoded data (stream) is buffered by 
a buffer 11 . A data from the buffer 11 is input to a VLD 
12. The VLD 12 performs a variable length decoding, 
and obtains a DC component and an AC component. 
The AC component data is disposed in matrix of 8 x 8 
in the sequence of zigzag scan from a low area to a high 
area. The data is input to an inverse quantizing unit 13, 



4 

and is inversely quantized there in a quantization matrix. 
The inversely quantized data is input to an inverse DCT 
14, and is inversely discrete-cosine transformed there. 
The result is output as a picture data (decoded data). 

5 The decoded data is temporarily stored in a picture 
memory 16. After that, a motion compensation predict- 
ing unit 1 7 uses this data as reference decoding picture 
for calculating a differential picture. 
[001 6] The encoded bit stream has an amount of code 

10 in a variable length for each one picture in the case of 
a video. This is because the MPEG uses information 
conversion like DCT, quantization, and Huffman coding, 
and it is necessary to suitably change the amount of 
code to be allocated to each picture for improving the 

15 picture quality. Further, as the motion compensation 
prediction is carried out, it is necessary to encode the 
input picture as it is, and to encode the differential pic- 
ture as a differential of prediction pictures in some case. 
Thus, the entropy of the encoded picture itself changes 

20 to a large extent. 

[0017] In this case, the amount of code is controlled 
by distributing it based on the entropy rate of the picture 
while limiting the buffer in most cases. A buffer manag- 
ing unit monitors the relationship between the generated 

25 amount of code and encoding rate, and sets a target 
amount of code such that it is accommodated within a 
predetermined buffer. This value is fed back to the var- 
iable length encoder, and is input to the amount-of-code 
controlling unit. The amount-of-code controlling unit re- 

30 stricts the generated amount of code by increasing the 
quantized value to be set to the quantizing unit, and 
makes small the generated amount of code by decreas- 
ing the quantized value. 

[0018] In the case of encoding the variable length data 
35 at a fixed transfer rate (encoding rate), it has been pre- 
scribed in the MPEG to use a model in which when a 
predetermined value of data has been accumulated af- 
ter the input of the data at a constant rate, the decoding 
of the data is executed momentarily at a predetermined 
40 time (in the unit of 1/29.97 in the case of the video signal 
of the NTSC), and the encoding is executed such that 
the buffer does not generate either an overflow or an 
underflow. So long as this prescription (the VBV buffer 
prescription) is kept, the data is transferred at a fixed 
45 transfer rate when the observation time is taken long, 
although the data transfer rate within the VBV buffer 
changes locally. In the MPEG, this is defined as a fixed 
rate. 

[0019] In the case of the fixed transfer rate, the buffer- 
50 occupied amount is fixed to a maximum buffer amount 
of the decoder as an upper limit value, when the gener- 
ated amount of code is small. In this case, it is necessary 
to increase the amount of code by adding invalid bits so 
as not to cause an overflow. 
55 [0020] When the data is transferred at a variable 
transfer rate, the definition of the fixed transfer rate is 
expanded. It has been defined that when the buffer oc- 
cupation rate has reached the upper limit value, the 
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reading of the decoder is stopped, thereby to avoid the 
generation of an overflow in principle. Fig.3 shows a 
transition of the buffer. Even when the generated 
amount of code is very small, the reading of the decoder 
is stopped. Therefore, it is not necessary to add the 
invalid bits like in the case of the fixed transfer rate. Ac- 
cordingly, encoding is performed so as not to cause only 
an underflow. 

[0021] The MPEG prescribes a system in which bit 
streams encoded by the MPEG video or audio are mul- 
tiplexed into one bit stream, and the data is reproduced 
while securing the synchronization. The contents pre- 
scribed in the system are broadly classified into the fol- 
lowing five points. 

1 ) Synchronous reproduction of a plurality of encod- 
ed bit streams 

2) Multiplexing of a plurality of encoded bit streams 
into a single bit steam 

3) Initialization of a buffer at the time of starting a 
reproduction 

4) Management of continuous buffers 

5) Firming up of a time for decoding or reproduction 

[0022] In order to execute a multiplexing in the M PEG, 
it is necessary to packet the information. The multiplex- 
ing based on packets is a system in which, when a video 
or audio data is to be multiplexed, for example, each 
data is divided into streams called packets each having 
a suitable length, a header including additional informa- 
tion is added to each packet, and the packets are trans- 
mitted in time division by suitably switching the packets 
of the video or audio data. The header includes infor- 
mation for identifying video or audio data, and time in- 
formation for synchronization. The packet length de- 
pends on a transmission medium or application, and has 
a length from 53 bytes for the ATM to long 4 k bytes for 
an optical disk. In the MPEG, it is possible to optionally 
assign a variable packet length. 
[0023] The data is packed and is divided into packets, 
and one pack is composed of a few packets. The header 
portion of each pack is described with a pack start code 
and SCR (System Clock Reference), and the header 
portion of the packet is described with a stream id and 
a time stamp. The time stamp is described with time in- 
formation for synchron izing audio or video data, and has 
two kinds of DTS (Decoding Time Stamp) and PTS 
(Presentation Time Stamp). PCR (Program Clock Ref- 
erence) is described in the time precision of 27 MHz, 
and this is the information for locking a reference clock 
of the decoder. The DTS shows a decode starting time 
of the first access unit within the packet data (one picture 
in the case of the video, and 11 52 samples, for example, 
in the case of the audio). The PTS shows a display (re^ . 
production) starting time of this. As shown in Fig.4, an i 
audio decoder, a video decoder, and other decoders al- 
ways monitor a common reference clock locked in the 
PCR, and execute decoding or display when the time 



coincides with the time of the DTS or the PTS. A multi- 
plexed data is buffered by each decoder. A virtual de- 
coder for executing a synchronous display is called an 
STD (System Target Decoder). The multiplication must 
5 be performed so as not to allow the STD to cause an 
overflow or an underflow. 

[0024] In the MPEG, there exist broadly two types of 
TS (Transport Stream) and PS (Program Stream). 
These streams are composed of PES (Packetized Ele- 
io mentary Stream) and packets including other necessary 
information. The PES is prescribed as an intermediate 
stream for making it possible to transform between both 
streams. The PES is a packetized stream of a private 
stream in addition to the video and audio data encoded 
« by the MPEG. 

[0025] The PS can multiplex video and audio data of 
a program having a common reference time. A packet 
layer is called PES, and this structure is commonly used 
with TS to be described later as shown in Fig. 5, and 
?o makes it possible to achieve mutual compatibility. In the 
STD model of the PS, the stream is switched by the 
stream id within the PES packet. 
[0026] The TS can also multiplex video and audio da- 
ta of a program having a common reference time, like 
« the PS. The TS can further make it possible to multiplex 
a multiprogram for communications and broadcasting 
having different reference times. The TS is constructed 
of fixed length packets of 188 bytes by taking into ac- 
count an ATM cell length and error correction encoding, 
w The TS can be used in a system having an error. The 
structure of the TS packet itself is not so complex. How- 
ever, because of the multiprogram steam, the applica- 
tion of the TS packet is complex. The TS packet is dif- 
ferent from the PS packet in that while the TS packet is 
* in the high-level structure, the TS packet is (usually) 
shorter than the PES packet, and the PES packet is di- 
vided and transferred by mounting it on the TS packet. 
In the STD model of the TS, the stream is switched 
based on PID (packet ID) within the TS packet. 
o [0027] The TS of the MPEG is designed to indicate a 
PID to which a packet relating to the information on a 
multiplexed program belongs. This will be explained 
with reference to Fig.6. First, a packet of PID=0 is 
searched for in the TS packets. This is an information 
*- packet called PAT (Program Association Table). Within 
this packet, there is described information PID corre- 
sponding to the program number PR in a linked format. 
Next, a PID packet corresponding to a target PR is 
searched for. Then, there is an information packet called 
> PMT (Program Map Table). In this packet, there are de- 
scribed information of the PID of the video packet and 
the PID of the audio packet of the program correspond- 
ing to this PR. 

[0028] The PAT and the PMT are called PSI (Program 
Specific Information). There is provided an information 
system which makes it possible to access (enter) a 
channel of a target program. 

[0029] According to the invention disclosed in Japa- 
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nese Patent Application Laid-open Publication No. 
11-74799, there is disclosed a method of carrying out 
an encoding by taking into account the continuity. Ac- 
cording to this conventional method, in the case of ed- 
iting compressed data like MPEG picture data recorded 5 
on a recording medium, in order to keep the continuity 
of the MPEG picture data, the generated amount of code 
is controlled such that the VBV buffer becomes always 
constant at the editing time, and the GOP is encoded as 
a closed GOP. io 
[0030] Further, according to the invention disclosed in 
Japanese Patent Application Laid-open Publication No. 
11-187354, there is disclosed a method that no con- 
straint is provided in an encoded data, and information 
showing data extracted as an editing element and infor- 15 
mation relating to a sequence of reproducing this are 
described in a partial section of this data, thereby to re- 
alize an editing of pictures on a single recording medium 
without changing the recorded data. 
[0031 ] However, according to the above conventional 20 
systems, a simple connection of the MPEG picture data 
generates a contradiction in the connection of the VBV 
buffers, resulting in an overflow or an underflow of the 
data. In the case of the fixed length encoding, the value 
of the VBV is described for each picture, and it has been 25 
possible to calculate a starting value of the VBV at a 
starting point of an additional recording, by observing 
the picture bit streams. However, it has been necessary 
to decode a part of the data into MPEG compressed da- 
ta. Further, in the case of the variable length encoding, 30 
the value of the VBV is not described in the syntax at 
all. Therefore, it has been necessary to calculate the 
starting value by observing the generated amount of 
code of each picture from the header of the compressed 
data. This has required more circuits and more calcula- 35 
tion time. 

[0032] According to the invention disclosed in Japa- 
nese Patent Application Laid-open Publication No. 
1 1 -74799, the encoding constraint is provided by taking 
into account the continuity, such as the generated 40 
amount of code is controlled such that the VBV buffer 
becomes always constant for each GOP, and the GOP 
is encoded as a closed GOP, in order to keep the con- 
tinuity of the MPEG picture data. This has been disad- 
vantageous in the aspect of encoding efficiency. *s 
[0033] Further, according to the invention disclosed in 
Japanese Patent Application Laid-open Publication No. 
1 1 -1 87354, the reproduction is displayed as if the editing 
has been performed. However, the continuity at the ed- 
iting point is not complete. As a result, there has been so 
a possibility that a temporary stationary phenomenon 
occurs due to the initialization of the data buffer of the 
MPEG picture data. 

SUMMARY OF THE INVENTION 55 

[0034] It is an object of the present invention to pro- 
vide an MPEG picture data recording apparatus, an 



MPEG picture data recording method, an MPEG picture 
data reproducing apparatus, an MPEG picture data re- 
producing method, and a recording medium capable of 
reproducing seamless MPEG picture data when a new 
MPEG picture data is additionally recorded in the middle 
or at the end of an MPEG picture data that has already 
been recorded, without generating a contradiction of an 
overflow or an underflow in the connection of VBV buff- 
ers during a reproduction time. 
[0035] Further, it is another object of the invention to 
provide an MPEG picture data recording apparatus, an 
MPEG picture data recording method, and a recording 
medium capable of identifying a starting value of VBV 
at a starting point of an MPEG picture data that is to be 
additionally recorded, without a need for decoding an 
MPEG picture data that has already been recorded, and 
capable of reducing a size of a circuit scale and reducing 
a calculation time. 

[0036] Further, it is still another object of the invention 
to provide an MPEG picture data recording apparatus, 
an MPEG picture data recording method, an MPEG pic- 
ture data generating apparatus, an MPEG picture data 
reproducing apparatus, and an MPEG picture data re- 
producing method capable of reproducing seamless 
and high-definition MPEG picture data when two MPEG 
picture data of a first MPEG picture data and a second 
MPEG picture data (or a packet-multiplexed first MPEG 
multiplexed data including a first MPEG picture data as 
an element encoded data, and a packet-multiplexed 
second MPEG multiplexed data including a second 
MPEG picture data as an element encoded data) are 
reproduced by connecting the first MPEG picture data 
to the second MPEG picture data (or by connecting the 
first MPEG multiplexed data to the second MPEG mul- 
tiplexed data) at respective specified connection posi- 
tions, without generating a contradiction of an overflow 
or an underflow in the connection of VBV buffers during 
a reproduction time. 

[0037] Further, it is still another object of the invention 
to provide an MPEG picture data recording apparatus, 
and an MPEG picture data generating apparatus capa- 
ble of obtaining a starting value and an end value of an 
information value relating to a value of occupation of the 
VBV buffer at the time of generating a connection sec- 
tion re-encoded data without requiring a decoding of two 
MPEG picture data of a first MPEG picture data and a 
second MPEG picture data, and capable of reducing a 
size of a circuit scale and reducing a calculation time. 
[0038] To achieve the above objects, there is provided 
an M PEG picture data recording apparatus for recording 
an M PEG picture data that is a picture data compressed 
according to an MPEG encoding system, the MPEG pic- 
ture data recording apparatus comprising: recording 
means for recording the MPEG picture data onto a re- 
cording medium together with information that shows a 
VBV buffer occupation value at an end point in time of 
encoding of a picture one frame before an I picture, in- 
formation that shows a VBV buffer occupation value at 
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an end point in time of encoding of a picture one frame 
before a P picture, and information that shows a VBV 
buffer occupation value at an end point in time of record- 
ing, in a bit stream of the MPEG picture data respective- 
ly, and address information that shows a point of time of 
the MPEG picture data each VBV buffer occupation val- 
ue belongs to. 

[0039] To achieve the above objects, there is provided 
an MPEG picture data recording apparatus for recording 
an MPEG picture data that is a picture data compressed 
according to an MPEG encoding system, wherein in the 
case of additionally recording a second MPEG picture 
- data at an end position of a first MPEG picture data or 
-at an intermediate position of the first MPEG picture da- 
ta, onto a recording medium that has already been re- 
corded with the first MPEG picture data, together with 
information that shows a VBV buffer occupation value 
at an end point in time of encoding of a picture one frame 
before an I picture, information that shows a VBV buffer 
occupation value at an end point in time of encoding of 
a picture one frame before a P picture, and information 
that shows a VBV buffer occupation value at an end 
point in time of recording, in a bit stream of the first 
MPEG picture data respectively, and address informa- 
tion that shows a point of time of the first MPEG picture 
data each VBV buffer occupation value belongs to, the 
MPEG picture data recording apparatus comprises: de- 
tecting means for detecting information that shows the 
VBV buffer occupation value corresponding to a position 
nearest to the position of starting the additional record- 
ing of the second MPEG picture data in the first MPEG 
picture data, based on the address information; encod- 
ing means for executing an MPEG encoding of the sec- 
ond picture data and obtaining the second MPEG pic- 
ture data, while starting a VBV buffer control based on 
the detected information that shows the VBV buffer oc- 
cupation value,; and recording means for recording the 
second MPEG picture data onto the recording medium. 
[0040] To achieve the above objects, there is provided 
an MPEG picture data recording method for recording 
an MPEG picture data that is a picture data compressed 
according to an MPEG encoding system, the MPEG pic- 
ture data recording method comprising the steps of: 
generating information that shows a VBV buffer occu- 
pation value at an end point in time of encoding of a 
picture one frame before an I picture, information that 
shows a VBV buffer occupation value at an end point in 
time of encoding of a picture one frame before a P pic- 
ture, and information that shows a VBV buffer occupa- 
tion value at an end point in time of recording, in a bit 
stream of the MPEG picture data respectively; generat- 
ing address information that shows a point of time of the 
MPEG picture data each VBV buffer occupation value 
belongs to; and recording the information that shows 
each VBV buffer occupation value, and the address in- 
formation onto a recording medium together with the 
MPEG picture data. 

[0041] To achieve the above objects, there is provided 



an MPEG picture data recording method for recording 
an MPEG picture data that is a picture data compressed 
according to an MPEG encoding system, wherein in the 
case of additionally recording a second MPEG picture 
5 data at an end position of a first MPEG picture data or 
at an intermediate position of the first MPEG picture da- 
ta, onto a recording medium that has already been re- 
corded with the first MPEG picture data, together with 
information that shows a VBV buffer occupation value 
10 at an end point in time of encoding of a picture one frame 
before an I picture, information that shows a VBV buffer 
occupation value at an end point in time of encoding of 
a picture one frame before a P picture, and information 
that shows a VBV buffer occupation value at an end 
'5 point in time of recording, in a bit stream of the first 
MPEG picture data respectively, and address informa- 
tion that shows a point of time of the first MPEG picture 
data each VBV buffer occupation value belongs to, the 
MPEG picture data recording method comprises the 
20 steps of : detecting information that shows the VBV buff- . 
er occupation value corresponding to a position nearest 
to the position of starting the additional recording of the 
second MPEG picture data in the first M PEG picture da- 
ta, based on the address information; executing an 
25 MPEG encoding of the second picture data and obtain- 
ing the second MPEG picture data, while starting a VBV 
buffer control based on the detected information that 
shows the VBV buffer occupation value,; and recording 
the second MPEG picture data onto the recording me- 
30 dium. 

[0042] To achieve the above objects, there is provided 
a recording medium that is recorded with an MPEG pic- 
ture data as a picture data compressed according to an 
MPEG encoding system, together with information that 
35 shows a VBV buffer occupation value at an end point in 
time of encoding of a picture one frame before an I pic- 
ture, information that shows a VBV buffer occupation 
value at an end point in time of encoding of a picture 
one frame before a P picture, and information that 
40 shows a VBV buffer occupation value at an end point in 
time of recording, in a bit stream of the MPEG picture 
data respectively, and address information that shows 
apoint of timeof the MPEG picture data each VBV buffer 
occupation value belongs to. 
45 [0043] To achieve the above objects, there is provided 
an M PEG picture data recording apparatus for recording 
an MPEG picture data that is a picture data encoded 
according to an MPEG encoding system, the MPEG pic- 
ture data recording apparatus comprising: VBV buffer 
so information recording means for recording onto a re- 
cording medium, VBV buffer occupation value relevant 
information that shows an information value relating to 
a VBV buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of a last 
55 picture in each predetermined section of the MPEG pic- 
ture data, and address information that shows a position 
of the VBV buffer occupation value relevant information 
in the MPEG picture data. 
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[0044] To achieve the above objects, there is provided 
an MPEG picture data recording apparatus comprising 
recording means for recording a generated connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to the MPEG encoding system by 
connecting the first MPEG picture data to the second 
MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
the first MPEG picture data VBV has first VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each first predetermined 
section of the first MPEG picture data, and first address 
information that shows a position of the first VBV buffer 
occupation value relevant information in the first MPEG 
picture data, the second MPEG picture data VBV has 
second VBV buffer occupation value relevant informa- 
tion that shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding starting 
point in time or an end point in time of a last picture in 
each second predetermined section of the second 
MPEG picture data, and second address information 
that shows a position of the second VBV buffer occupa- 
tion value relevant information in the second MPEG pic- 
ture data, and the recording means comprises: detect- 
ing means for detecting the first VBV buffer occupation 
value relevant information corresponding to a starting 
position of a connection section based on the first ad- 
dress information, and detecting the second VBV buffer 
occupation value relevant information corresponding to 
the specified connection position in the second MPEG 
picture data based on the second address information, 
with the specified connection position specified as a 
boundary of the second predetermined section in at 
least the second MPEG picture data, wherein the con- 
nection section is a section from a boundary of the first 
predetermined section located a predetermined time 
before the specified connection position in the first 
MPEG picture data as the starting position to the spec- 
ified connection position in the first MPEG picture data 
as an end position; and re-encoding means for re-en- 
coding the connection section decoded picture data as 
a picture data obtained by decoding the first MPEG pic- 
ture data in the connection section, according to the 
MPEG encoding system, thereby to obtain the connec- 
tion section re-encoded data, by executing the re-en- 
coding while controlling the amount of code such that a 
transition of the information value relating to the VBV 
buffer occupation value at the time of the re-encoding 
starts from the information value relating to the VBV 
buffer occupation value obtained based on the detected 
first VBV buffer occupation value relevant information 
and ends with the information value relating to the VBV 
buffer occupation value obtained based on the detected 



second VBV buffer occupation value relevant informa- 
tion.thereby recording the connection section re-encod- 
ed data onto a recording medium. 
[0045] According to a preferred embodiment of the 

5 present invention, the recording means records a con- 
nection section MPEG multiplexed data that includes 
the connection section re-encoded data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 

10 system. 

[0046] To achieve the above objects, there is provided 
an MPEG picture data recording apparatus comprising 
recording means for recording a generated connection 
section re-encoded data that has been encoded accord- 

15 ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to the MPEG encoding system by 
connecting the first MPEG picture data to the second 

20 MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
the first MPEG picture data VBV has first VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 

25 ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each first predetermined 
section of the first MPEG picture data, and first address 
information that shows a position of the first VBV buffer 
occupation value relevant information in the first MPEG 

30 picture data, the second MPEG picture data VBV has 
second VBV buffer occupation value relevant informa- 
tion that shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding starting 
point in time or an end point in time of a last picture in 

35 each second predetermined section of the second 
MPEG picture data, and second address information 
that shows a position of the second VBV buffer occupa- 
tion value relevant information in the second MPEG pic- 
ture data, and the recording means comprises: detect- 

40 ing means for detecting the first VBV buffer occupation 
value relevant information corresponding to an specified 
connection position in the first MPEG picture data based 
on the first address information, and detecting the sec- 
ond VBV buffer occupation value relevant information 

45 corresponding to an end position of a connection section 
based on the second address information, with the 
specified connection position specified as a boundary 
of the first predetermined section in at least the first 
MPEG picture data, wherein the connection section is 

50 a section from the specified connection position in the 
second MPEG picture data as a starting position to a 
boundary of the second predetermined section located 
a predetermined time after the specified connection po- 
sition in the second MPEG picture data as the end po- 

55 sition; and re-encoding means for re-encoding the con- 
nection section decoded picture data as a picture data 
obtained by decoding the second MPEG picture data in 
the connection section, according to the MPEG encod- 
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mg system, thereby to obtain the connection section re- 
encoded data, by executing the re-encoding while con- 
trolling the amount of code such that a transition of the 
information value relating to the VBV buffer occupation 
value at the time of the re-encoding starts from the in- 
formation value relating to the VBV buffer occupation 
value obtained based on the detected first VBV buffer 
occupation valuerelevant information and ends with the 
information value relating to the VBV buffer occupation 
value obtained based on the detected second VBV buff- 
er occupation value relevant information, thereby re- 
cording the connection section re-encoded data onto a 
recording medium. 

[0047] According to a preferred embodiment of the 
present invention, the recording means records a con- 
nection section MPEG multiplexed data that includes 
the connection section re-encoded data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system. 

[0048] To achieve the above objects, there is provided 
an MPEG picture data recording apparatus comprising 
recording means for recording a generated third con- 
nection section re-encoded data that has been encoded 
according to an MPEG encoding system as a data for 
reproducing two MPEG picture data of a first MPEG pic- 
ture data and a second MPEG picture data as a picture 
data encoded according to the MPEG encoding system 
by connecting the first MPEG picture data to the second 
MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
the first MPEG picture data VBV has first VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time oran end 
point in time of a last picture in each first predetermined 
section of the first MPEG picture data, and first address 
information that shows a position of the first VBV buffer 
occupation value relevant information in the first MPEG 
picture data, the second MPEG picture data VBV has 
second VBV buffer occupation value relevant informa- 
tion that shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding starting 
point in time or an end point in time of a last picture in 
each second predetermined section of the second 
- MPEG picture data. and second address information 
that shows a position ot the second VBV buffer occupa- 
tion value relevant information in the second MPEG pic- 
ture data, and the recording means comprises: detect- 
ing means for detecting the first VBV buffer occupation 
value relevant information corresponding to a starting 
position of a first connection section based on the first 
address information, and detecting the second VBV 
buffer occupation value relevant information corre- 
sponding to an end position of a second connection sec- 
tion based on the second address information, wherein 
the first connection section is a section from a boundary 
of the first predetermined section located a first prede- 



termined time before the specified connection position 
m the first MPEG picture data as the starting position to 
the specified connection position in the first MPEG pic- 
ture data as an end position, and the second connection 
section is a section from the specified connection posi- 
tion ,n the second MPEG picture data to a boundary of 
the second predetermined section located a second 
predetermined time after the specified connection posi- 
tion in the second MPEG picture data as an end position- 
io and re-encoding means for re-encoding a third connec- 
tion section decoded picture data according to the 
MPEG encoding system thereby to obtain a third con- 
nection section re-encoded data, by executing the re- 
encoding while controlling the amount of code such that 
a transition of the information value relating to the VBV 
buffer occupation value at the time of the re-encoding 
starts from the information value relating to the VBV 
buffer occupation value obtained based on the detected 
first VBV buffer occupation value relevant information 
and ends with the information value relating to the VBV 
buffer occupation value obtained based on the detected 
second VBV buffer occupation value relevant informa- 
tion, wherein the third connection section is a section 
obtained by combining the first connection section and 
the second connection section together, and the third 
connection section decoded picture data consists of a 
first connection section decoded picture data as a pic- 
ture data obtained by decoding the first MPEG picture 
data in the first connection section, and a second con- 
so nection section decoded picture data as a picture data 
obtained by decoding the second MPEG picture data in 
the second connection section, thereby recording the 
third connection section re-encoded data onto a record- 
ing medium. 

35 [0049] According to a preferred embodiment of the 
present invention, the recording means records a con- 
nection section MPEG multiplexed data that includes 
the third connection section re-encoded data as an ele- 
ment encoded data and that has been generated by be- 
*o mg packet-multiplexed according to the MPEG encod- 
ing system. 

[0050] Toachievetheaboveobjects.thereisprovided 
an M PEG picture data recording apparatus for recordinq 
an MPEG multiplexed data that includes an MPEG pic- 
ture data as a picture data encoded according to an 
MPEG encoding system as an element encoded data 
and that has been generated by being packet-multi- 
pexed according to the MPEG encoding system, the 

so v«Tw k « iCtUre data recordi "9 apparatus comprising: 
VBV buffer information recording means for recording 
onto a recording medium, VBV buffer occupation value 
relevant information that shows an information value re- 
lating to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 
last picture in each predetermined section of the MPEG 
picture data, and address information that shows a po- 
srtion of the VBV buffer occupation value relevant infor- 
mation in the MPEG picture data. 



8 



15 



EP1 193 983 A2 



16 



[0051] To achieve the above objects, there is provided 
an MPEG picture data recording medium that is record- 
ed with two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to an MPEG encoding system, and 
with a connection section re-encoded data encoded ac- 
cording to the MPEG encoding system as a data for re- 
producing the first MPEG picture data and the second 
MPEG picture data by connecting the first MPEG picture 
data to the second MPEG picture data at specified con- 
nection positions specified in the first and second MPEG 
picture data respectively, wherein the connection sec- 
tion re-encoded data is a re-encoded data generated by 
re-encoding a connection section decoded picture data 
as a picture data obtained by decoding the first MPEG 
picture data in a connection section, according to the 
MPEG encoding system, wherein the connection sec- 
tion is a section from a position located a predetermined 
time before the specified connection position in the first 
MPEG picture data as a starting position to the specified 
connection position in the first MPEG picture data as an 
end position, and the re-encoding is executed while con- 
trolling the amount of code such that a transition of the 
information value relating to the VBV buffer occupation 
value at the time of the re-encoding starts from the in- 
formation value relating to the VBV buffer occupation 
value at the time of encoding the first MPEG picture data 
at a position corresponding to the starting position of the 
connection section and ends with the information value 
relating to the VBV buffer occupation value at the time 
of encoding the second MPEG picture data at a position 
corresponding to the specified connection position. 
[0052] To achieve the above objects, there is provided 
an MPEG picture data recording medium that is record- 
ed with two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to an MPEG encoding system, and 
a connection section re-encoded data encoded accord- 
ing to the MPEG encoding system as a data for repro- 
ducing the first MPEG picture data and the second 
MPEG picture data by connecting the first MPEG picture 
data to the second MPEG picture data at specified con- 
nection positions specified in the first and second MPEG 
picture data respectively, wherein the connection sec- 
tion re-encoded data is a re-encoded data generated by 
re-encoding a connection section decoded picture data 
as a picture data obtained by decoding the second 
MPEG picture data in a connection section, according 
to the MPEG encoding system, wherein the connection 
section is a section from the specified connection posi- 
tion in the second MPEG picture data as a starting po- 
sition to a position located a predetermined time after 
the specified connection position in the second MPEG 
picture data as an end position, and the re-encoding is 
executed while controlling the amount of code such that 
a transition of the information value relating to the VBV 
buffer occupation value at the time of the re-encoding 
starts from the information value relating to the VBV 



buffer occupation value at the time of encoding the first 
MPEG picture data at a position corresponding to the 
specified connection position and ends with the infor- 
mation value relating to the VBV buffer occupation value 
5 at the time of encoding the second MPEG picture data 
at a position corresponding to the end position of the 
connection section. 

[0053] To achieve the above objects, there is provided 
an MPEG picture data recording medium that is record- 

io ed with two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to an MPEG encoding system, and 
athird connection section re-encoded data encoded ac- 
cording to the MPEG encoding system as a data for re- 

is producing the first MPEG picture data and the second 
MPEG picture data by connecting the first MPEG picture 
data to the second MPEG picture data at specified con- 
nection positions specified in the first and second MP EG 
picture data respectively, wherein the third connection 

20 section re-encoded data is an encoded data obtained 
by re-encoding a third connection section decoded pic- 
ture data consisting of a first connection section decod- 
ed picture data as a picture data obtained by decoding 
the first MPEG picture data in a first connection section, 

25 and a second connection section decoded picture data 
as a picture data obtained by decoding the second 
MPEG picture data in the second connection section, 
wherein the first connection section is a section from a 
position located a first predetermined time before the 

30 specified connection position in the first MPEG picture 
data as a starting position to the specified connection 
position in the first MPEG picture data as an end posi- 
tion, the second connection section is a section from the 
specified connection position in the second MPEG pic- 

35 ture data to a position located a second predetermined 
time after the specified connection position in the sec- 
ond MPEG picture data as an end position, and the third 
connection section is a section consisting of the first 
connection section and the second connection section; 

*o and the re-encoding is executed while controlling the 
amount of code such that a transition of the information 
value relating to the VBV buffer occupation value at the 
time of the re-encoding starts from the information value 
relating to the VBV buffer occupation value at the time 

^5 of encoding the first MPEG picture data at a position cor- 
responding to the specified connection position and 
ends with the information value relating to the VBV buff- 
er occupation value at the time of encoding the second 
MPEG picture data at a position corresponding to the 

so end position of the connection section. 

[0054] To achieve the above objects, there is provided 
an MPEG picture data recording medium recorded with 
a first MPEG multiplexed data that includes a first MPEG 
picture data as a picture data encoded according to an 

55 MPEG encoding system as an element encoded data 
and that has been generated by being packet multi- 
plexed according to the MPEG encoding system, a sec- 
ond MPEG multiplexed data that includes a second 
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data and tnat has been generated by being packet mul- 
tiplexed according to the MPEG encoding system, and 
a connection section MPEG multiplexed data that in- 
cludes a connection section re-encoded data as an el- 
ement encoded data and that has been generated by 
being packet-multiplexed according to the MPEG en- 
coding system, wherein the connection section re-en- 
coded data is a data encoded according to the MPEG 
encoding system, for reproducing the first MPEG picture 

thP fi^p^ eC ° nd MPEG piCtUre da,a b * 
the first MPEG ptcture data to the second MPEG picture 

data at specified connection positions specified in the 

respective MPEG picture data, wherein the connection 

section re-encodeddata is a re-encoded data generated 

by re-encoding a connection section decoded picture 

data as a picture data obtained by decoding the first 

to^h. MP^r d8ta 8 C ° nneCti0n Section ' ^ing 
to the MPEG encoding system, wherein the connection 

section is a section from a position located a predeter- 
mined time before the specified connection position in 
the tet MPEG picture data as a starting posLn to the 
specified connection position in the first MPEG picture 

dateasanendposition,andthere-encodingisexec U ted 
wh,le controlhng the amount of code such that a transi- 
tion of the information value relating to the VBV buffer 
occupation value at the time of the re-encoding starts 
from the .nformation value relating to the VBV buffer oc- 
cupation value at the time of encoding the first MPEG 
Picture data at a position corresponding to the starting 
position of the connection section and ends with the in 
formation value relating to the VBV buffer occupation 
va ue at the time of encoding the second MPEG picture 
data at a position corresponding to the specified con- 
nection position. " 

K'J 0 . 3 *^ 81 " 6 abwe oblects, there is provided 
Tr da,a recordin 9 "odium recorded with 

a first MPEG multiplexed data that includes afirst MPEG 
picture data as a picture data encoded according to an 

and fS^l 9 SyStem 33 a " e ' ement encoded da * 

X ^ "" n9 10 ,he MPEG encodin 9 astern, a sec- 
ond , mpeg multiplexed data that includes a second 

2^ d3ta 33 8 picture data enc °ded according 
to an MPEG encoding system as an element encoded 

ZeZ!^ T b6en 9enerated by bei "9 P^ket-mul- 
tiptexed according to the MPEG encoding system, and 

a connect™ section MPEG multiplexed data that in- 
cludes a connection section re-encoded data as an el- 
ement encoded data and that has been generated by 
being packet-multiplexed according to the MPEG en- 
codmg system, wherein the connection section re-en- 
coded data is a data encoded according to the MPEG 
encodmg system, for reproducing the first MPEG picture 

nt r a ? d / D he ^ COnd MPEG Picture data b * kneeling 
the frst MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
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respecnve MPEG picture data, wherein the connection 
sechonre-encoded data isare-encoded data generated 
by re-encod.ng a connection section decoded picture 

to the M P p?r 6 V" 3 C ° nneCti0n Section ' """""fl 
to the M PEG encoding system, wherein the connection 

«™ In"*! 8 3 from the Specified connection posi- 
tion m the second MPEG picture data as a starting po- 
sihon to a position located a predetermined time after 
'o the specified connection position in the second MPEG 
picture data as an end position, and the re-encoding is 
executed while controlling the amount of code such that 
a transition of the information value relating to the VBV 

,5 £2" f^f °" Va,Ue at ,he «"» of the re-encoding 
starts from the information value relating to the VBV 
buffer occupation value at the time of encoding the first 

<n~ G w ,CtUre d3,a at 3 P ° Sition corresponding to the 
specrfied connection position and ends with the infor- 

mahonvaluerelatingtotheVBVbufferoccupationvalue 
at the t.me of encoding the second MPEG picture data 
at a position corresponding to the end position of the 
connection section. 

l ScJ° a ? >eV ? ^ ° bjects - ,here is P«>vided 
« r d8ta reCOrtin 9 medium recorded with 

afirst MPEG multiplexed data that includes a first MPEG 
picture data as a picture data encoded according to an 
*1h ,k SyStem as an element encoded data 

2 Lh I " 96ner8,ed bv bein 9 Paoket-multi- 
30 X moS° 09 f ° thS MPEG encodin 9 sy* 1 "". a sec- 
uppr mU,tiPleXed data ,hat * second 

rSprr date8S8PiCtUredataenrodeda ooording 
to an MPEG encoding system as an element encoded 

2£Z? J" b66n 9Snerated bv bei "9 Packet-mul- 
35 ftL f rdm9 10 the MPEG encodin 9 astern, and 
* a th,rd connection section MPEG multiplexed data that 
includes a third connection section re-encoded data as 
an element encoded data and that has been generated 
by being packet-multiplexed according to the MPEG en- 
coding system, wherein the connection section re-en- 
<* coded data is a data encoded according to the MPEG 
encodingsystem, for reproducing the first MPEG picture 

S fi^ip^ SeC ° nd MPEG PiCtUre data bv 
the first MPEG picture data to the second MPEG picture 

data at specified connection positions specified in the 
« respective MPEG picture data, wherein the third con 
nectton section re-encoded data is an encoded data ob- 
tained by re-encoding a third connection section decod- 
ed picture data consisting of a first connection section 
decoded picture data as a picture data obtained by de- 
*> coding the first MPEG picture data in a first connection 
section, and a second connection section decoded pic- 

on r HM^ SaPfctUreda,a0bteinedb y deCOdin g th OSec- 

ond MPEG pcture data in the second connection sec- 
toon, wherein the first connection section is a section 

» fro^apositionlocatedafirstpredeterminedtimebefore 
»ie specrfied connection position in the first MPEG pic- 
ture data as a starting position to the specrfied connec- 
tion posrtion in the first MPEG picture data as an end 
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position, the second connection section is a section from 
the specified connection position in the second MPEG 
picture data to a position located a second predeter- 
mined time after the specified connection position in the 
second MPEG picture data as an end position, and the 
third connection section is a section consisting of the 
first connection section and the second connection sec- 
tion; and the re-encoding is executed while controlling 
the amount of code such that a transition of the informa- 
tion value relating to the VBV buffer occupation value at 
the time of the re-encoding starts from the information 
value relating to the VBV buffer occupation value at the 
time of encoding the first MPEG picture data at a posi- 
tion corresponding to the specified connection position 
and ends with the information value relating to the VBV 
buffer occupation value at the time of encoding the sec- 
ond MPEG picture data at a position corresponding to 
the end position of the connection section. 
[0057] To achieve the above objects, there is provided 
an MPEG picture data generating apparatus comprising 
generating means for generating a connection section 
re-encoded data that has been encoded according to 
an MPEG encoding system as a data for reproducing 
two MPEG picture data of a first MPEG picture data and 
a second MPEG picture data as a picture data encoded 
according to the MPEG encoding system by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
picture data has first VBV buffer occupation value rele- 
vant information that shows an information value relat- 
ing to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 
last picture in each first predetermined section of thef irst 
MPEG picture data, and first address information that 
shows a position of the first VBV buffer occupation value 
relevant information in the first MPEG picture data, the 
second MPEG picture data has second VBV buffer oc- 
cupation value relevant information that shows an infor- 
mation value relating to a VBV buffer occupation value 
at an MPEG encoding starting point in time or an end . 
point in time of a last picture in each second predeter- 
mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 
tion in the second MPEG picture data, and the generat- 
ing means comprises: detecting means for detecting.the 
first VBV buffer occupation value relevant information 
corresponding to a starting position of a connection sec- 
tion based on the first address information, and detect- 
ing the second VBV buffer occupation value relevant in- 
formation corresponding to the specified connection po- 
sition in the second MPEG picture data based on the 
second address information, with the specified connec- 
tion position specified as a boundary of the second pre- 
determined section in at least the second MPEG picture 
data, wherein the connection section is a section from 
a boundary of the first predetermined section located a 



predetermined time before the specified connection po- 
sition in the first MPEG picture data as the starting po- 
sition to the specified connection position in the first 
MPEG picture data as an end position; and re-encoding 

5 means for re-encoding the connection section decoded 
picture data as a picture data obtained by decoding the 
first MPEG picture data in the connection section, ac- 
cording to the MPEG encoding system, thereby to ob- 
tain the connection section re-encoded data, by execut- 

10 ing the re-encoding while controlling the amount of code 
such that a transition of the information value relating to 
the VBV buffer occupation value at the time of the re- 
encoding starts from the information value relating to the 
VBV buffer occupation value obtained based on the de- 

'5 tected first VBV buffer occupation value relevant infor- 
mation and ends with the information value relating to 
the VBV buffer occupation value obtained based on the 
detected second VBV buffer occupation value relevant 
information. 

20 [0058] According to a preferred embodiment of the 
present invention, the generating means generates a 
connection section MPEG multiplexed data that in- 
cludes the connection section re-encoded data as an 
element encoded data and that has been generated by 

25 being packet-multiplexed according to the MPEG en- 
coding system. 

[0059] To achieve the above objects, there is provided 
an MPEG picture data generating apparatus comprising 
generating means for generating a connection section 

30 re-encoded data that has been encoded according to 
an MPEG encoding system as a data for reproducing 
two MPEG picture data of a first MPEG picture data and 
a second MPEG picture data as a picture data encoded 
according to the MPEG encoding system by connecting 

35 the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
picture data has first VBV buffer occupation value rele- 
vant information that shows an information value relat- 

40 ing to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 
last picture in each first predetermined section of the first 
MPEG picture data, and first address information that 
shows a position of the first VBV buffer occupation value 

^5 relevant information in the first MPEG picture data, the 
second MPEG picture data VBV has second VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 

50 point in time of a last picture in each second predeter- 
mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 
tion in the second MPEG picture data, and the generat- 

55 ing means comprises: detecting means for detecting the 
first VBV buffer occupation value relevant information 
corresponding to an specified connection position in the 
first MPEG picture data based on the first address infor- 
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mabon and detecting the second VBV buffer occupa- 

D 17^ U ^ releVan,in,0mat, ' 0nCOrreS P 0 " di "9 to ^end 
position of a connection section based on the second 
address information, with the specified connection po- 
sition speeded as a boundary of the first predetermined 
section ,n at least the first MPEG picturedata, Tern* 
the connecbon section is a section from the specified 
connection position in the second MPEG picture data 
as a starting position to a boundary of the second pre- 
determined section located a predetermined tr » after 
the specrfied connection position in the seconr M&EG 

prcturedataastheendpositionjandre-encoding means 
for re^ncoding the connection section decoded picture 

rSrr ^ fctU w e ^ ° btained by decodi "9 tne second 

mhe Er L" ^ C ° nneCti0n S6Cti0n - accordi "9 
to the MPEG encoding system, thereby to obtain the 

rl n ^ ton Se ?!°" re " enC ° ded da,a ' Cv ex «9 the 
re-encoamg while controlling the amount of code such 

vm/tT Si " 0n ° f the informa,io " value relating to the 
VBVbuffer occupation value at the time of the re-encod- 
ing starts from the information value relating to the VBV 

f.nrt VBV buffer occupation value relevant information 
and ends wrth the information value relating to the VBV 

2f ! r ™^ 0n Va ' Ue ° bteined based °" *e detected 
second VBV buffer occupation value relevant informa- 
lion. 

[0060] According to a preferred embodiment of the 
Present .nvention, the generating means generates a 
connection section MPEG multiplexed data that in- 
c udes the connection section re-encoded data as an 

biTr 1 T?** ** and that has been Seated by 
being packet-muftiplexed according to the MPEG en- 
coding system. 

^1 Toachieveth eaboveobject8, there Is provided 
anMPEGpicture data generating apparatus comprising 
generatingmeansforgeneratingathirdconnectionsec 

to an MPPr ded T that bee " enCOded acco ^'"9 
l^ f encodln 9 system as a data for reproducing 

^oMPEG pi cturedataofafirstMPEGpicturedataand 
a second MPEG picture data as a picture data encoded 

S! ?TM 9 ri 0 c ,heMPEGenCOdinas y stemb y~nn2n9 
thefirstMPEGpicturedatatothesecondMPEGpicture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
Picture data has first VBV buffer occupation value rele- 
van information that shows an information value relat- 
ing to a VBV buffer occupation value at an MPEG en- 
codmg starting point in time or an end point in time of a 

MPEG p,cture data, and first address information that 
^™sapos,tion of the first VBV buffer occupation value 

TZZ ZlT*™ ,hG rm MPEG piclure dat a. the 
second MPEG picture data has second VBV buffer oc- 
cupation value relevant information that shows an infor- 

aTanMPK T? *° * ™ ° CCUpation va,ue 
nlin? r ° d,ng Startin 9 P° int in time or an end 
po.nt ,n time of a last picture in each second predeter- 
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mined section of the second MPEG picture data and 
second address information that shows a position of the 

Z inT BV 2y * er occupaUon va,ue 

ton .n the second MPEG picture data, and the generat- 

3BTh , r PriSeS:deteCtin9meansfordetec « n 9the 
first VBV buffer occupation value relevant information 
correspond^ to a starting position of a first connection 
sectjon basso , he firet address jnforn)at) . 

10 S a ? SK °^ VBVbUfler0CCUpa,l ' onva,ue ^^ant 
.nformation corresponding to an end position of a sec- 

l d 2 nedi °I SeCtion based on second address 
mformabon, wherein the first connection section is a 
section from a boundary of the first predetermined sec- 
ton located a first predetermined time before the spec- 
ified connecbon position in the first MPEG picture data 
as the starting position to the specified connection po- 
sjio ,n the mr MPEG picture data as an end position, 
and the secona connexion section is a section from the 
specified connection position in the second MPEG pic- 

e2ion a TJVH bOUndary * ^ SBCOnd P^termined i 
section located a second predetermined time after the 
specified connection position in the second MPEG pic- 
ture data as an end position; and re-encoding means for 
re-encoding a third connection section decoded picture 

T^TV°*° MPEGe ™ d Wemth e reby 
to obtain a third connecbon section re-encoded data by 
execuhngthe re-encoding while conbo.ling the amount 
. SU 1 at 8 ,ransiti0n of tne information value 

*> of thel 6 h VBV bUffer 0CCUpati ° n Va,ue at ^ time 
of the re-hooding starts from the information value re- 
lating to me VBV buffer occupation value obtained 

felPvfnr r VBV buff er occupation value 

re evant information and ends with the infoimation value 
relating to the VBV buffer occupation value obtained 
5 J"* °" the ^ected second VBV buffer occupation 

valu S ,elevantin(ormation,whereinthethirdconnection 
section e a section obtained by combining the first con- 

n«T S ^° n and * e SeCOnd connecti °" secbon to- 
9ebe ? ,andthethirdconnecbonsectiondecoded P icture 
« data consists of a first connection section decodes pic- 

hjredataasapteture data obtained bydecoding the first 
MPEG prcture data in the first connection section and 
a second connection section decoded picture data as a 

45 SET TT ° btained by d6COdin 9 toe second MPEG 
picture data in the second connection section 
[0062] According to a preferred embodiment of the 
present invention, the generating means generates a 
third connection section MP EG multiplexed data that in- 
eludes the third connection section re-encoded data as 

an element encoded data and that has been generated 
by being packet-multiplexed according to the M PEG en- 
coding system. 

_ an MPEGpKturedatarecordingmethodcomprisingthe 
steps of: recording onto a recordingmedium, VBV buffer 
occupation value relevant information that shows an in- 
rela,i "9 to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
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point in time of a last picture in each predetermined sec- 
tion of an MPEG picture data that is a picture data en- 
coded according to an MPEG encoding system, and ad- 
dress information that shows a position of the VBV buff- 
er occupation value relevant information in the MPEG 5 
picture data. 

[0064] According to a preferred embodiment of the 
present invention, the MPEG picture data is obtained 
from an MPEG multiplexed data that has been generat- 
ed by being packet-multiplexed according to the MPEG 
encoding system. 

[0065] To achieve the above objects, there is provided 
an MPEG picture data recording method comprising a 
recording step of recording a generated connection sec- 
tion re-encoded data that has been encoded according 
to an MPEG encoding system as a data for reproducing 
two MPEG picture data of a first MPEG picture data and 
a second MPEG picture data as a picture data encoded 
according to the MPEG encoding system by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
picture data VBV has first VBV buffer occupation value 
relevant information that shows an information value re- 
lating to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 
last picture in each first predetermined section of the first 
MPEG picture data, and first address information that 
shows a position of the first VBV buffer occupation value 
relevant information in the first MPEG picture data, the 
second MPEG picture data VBV has second VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each second predeter- 
mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 
tion in the second MPEG picture data, and the recording 
step comprises: a detecting step of detecting the first 
VBV buffer occupation value relevant information corre- 
sponding to a starting position of a connection section 
based on the first address information, and detecting the 
second VBV buffer occupation value relevant informa- 
tion corresponding to the specified connection position 
in the second MPEG picture data based on the second 
address information, with the specified connection po- 
sition specified as a boundary of the second predeter- 
mined section in at least the second MPEG picture data, 
wherein the connection section is a section from a 
boundary of the first predetermined section located a 
predetermined time before the specified connection po- 
sition in the first MPEG picture data as the starting po- 
sition to the specified connection position in the first 
MPEG picture data as an end position; and a re-encod- 
ing step of re-encoding the connection section decoded 
picture data as a picture data obtained by decoding the 
first MPEG picture data in the connection section, ac- 



cording to the MPEG encoding system, thereby to ob- 
tain the connection section re-encoded data, by execut- 
ing the re-encoding while controlling the amount of code 
such that a transition of the information value relating to 
the VBV buffer occupation value at the time of the re- 
encoding starts from the information value relating to the 
VBV buffer occupation value obtained based on the de- 
tected first VBV buffer occupation value relevant infor- 
mation and ends with the information value relating to 
the VBV buffer occupation value obtained based on the 
detected second VBV buffer occupation value relevant 
information, thereby recording the connection section 
re-encoded data onto a recording medium. 
[0066] According to a preferred embodiment of the 
present invention, the recording step records a connec- 
tion section MPEG multiplexed data that includes the 
connection section re-encoded data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem. 

[0067] To achieve the above objects, there is provided 
an MPEG picture data recording method comprising a 
recording step of recording a generated connection sec- 
tion re-encoded data that has been encoded according 
to an MPEG encoding system as a data for reproducing 
two MPEG picture data of a first MPEG picture data and 
a second MPEG picture data as a picture data encoded 
according to the MPEG encoding system by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
picture data VBV has first VBV buffer occupation value 
relevant information that shows an information value re- 
lating to a VBV buffer occupation value at an M PEG en- 
coding starting point in time or an end point in time of a 
last picture in each first predetermined section of the first 
MPEG picture data, and first address information that 
shows a position of the first VBV buffer occupation value 
relevant information in the first MPEG picture data, the 
second MPEG picture data VBV has second VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each second predeter- 
mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 
tion in the second MPEG picture data, and the recording 
step comprises: a detecting step of detecting the first 
VBV buffer occupation value relevant information corre- 
sponding to an specified connection position in the first 
MPEG picture data based on the first address informa- 
tion, and detecting the second VBV buffer occupation 
value relevant information corresponding to an end po- 
sition of a connection section based on the second ad- 
dress information, with the specified connection position 
specified as a boundary of the first predetermined sec- 
tion in at least the first MPEG picture data, wherein the 
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connection section is a section from the specified con- 
nect.on position in the second MPEG picture data as a 
starting position to a boundary of the second predeter- 
mined section located a predetermined time after the 
specified connection position in the second MPEG pic- 
ture data as the end position; and a re-encoding step of 
re-encoding the connection section decoded picture da- 
ta as a picture data obtained by decoding the second 

STRESS? ^ ^ connectio " s «*°r>. according 
to the MPEG encoding system, thereby to obtain the 
connection section re-encoded data, by executing the 
re-encoding while controlling the amount of code such 

mw a J« nSiti °" °' the information value relating to the 
VBV buffer occupation value at the time of the re-encod- 
mg starts from the information value relating to the VBV 
buffer occupation value obtained based on the detected 
first VBV buffer occupation value relevant infoimation 
and ends with the information value relating to the VBV 
buffer occupation value obtained based on the detected 
second VBV buffer occupation value relevant infoima- 
tion thereby recording the connection section re-encod- 
ed data onto a recording medium. 
[0068] According to a preferred embodiment of the 
present invention, the recording step records a connec- 
tion section MPEG multiplexed data that includes the 
connection section re-encoded data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 

[0069] To achieve the above objects, there is provided 
an MPEG picture data recording method comprising a 

recordmgstepofrecordingageneratedthirdconnection 
sechon re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to the MPEG encoding system by 
connecting the first MPEG picture data to the second 
MPEG p.cture data at specified connection positions 

SKS 1 ^ reSPeCtiVe MPEG Picture data - where *n 
the first MPEG picture data VBV has first VBV buffer 

occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time oran end 
point in time of a last picture in each first predetermined 
section of the first MPEG picture data, and first address 
information that shows a position of the first VBV buffer 
occupation value relevant information in the first MPEG 
picture data, the second MPEG picture data VBV has 
second VBV buffer occupation value relevant informa- 
tion that shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding starting 
point ,n time or an end point in time of a last picture in 
r^ SeC ° nd P rede,ermin ed section of the second 
MPEG p,cture data, and second address information 
that shows a position of the second VBV buffer occupa- 
tion value relevant information in the second MPEG pic- 
ture data, and the recording step comprises: a detecting 



step of detecting the first VBV buffer occupation value 
relevant information corresponding to a starting position 
of a first connection section based on the first address 
information, and detecting the second VBV buffer occu- 
pation value relevant information corresponding to an 
end position of a second connection section based on 
the second address information, wherein the firet con- 
nection section is a section from a boundary of the first 

w ^^'".f SeCt '° n ' 0Ca,ed a first Predetermined 
hme before the specified connection position in the first 

MPEG p,cture data as the starting position to the spec- 

rfied connection position in the first MPEG picture data 

as an end position, and the second connection section 

« ^^moIT ,he Spe ° ified connectk)n P<*i«°r. in the 
second M PEG picture data to a boundary of the second 
predetermined section located a second predetermined 
time after the specified connection position in the sec- 
ond MPEG picture data as an end position; and a re- 
encoding step of re-encoding a third connection section 
dec oded picture data according to the MPEG encoding 
system thereby to obtain a third connection section re- 
encoded data, by executing the re-encoding while con- 
trolling the amount of code such that a transition of the 
information value relating to the VBV buffer occupation 
value at the time of the re-encoding starts from the in- 
formation value relating to the VBV buffer occupation 
value obtained based on the detected first VBV buffer 
occupation value relevant information and ends with the 
information value relating to the VBV buffer occupation 
w value obtained based on the detected second VBV buff- 
er occupation value relevant information, wherein the 
third connection section is a section obtained by com- 
bining the first connection section and the second con- 
nection section together, and the third connection sec- 
tion decoded picture data consists of a first connection 
section decoded picture data as a picture data obtained 
by decoding the first MPEG picture data in the first con- 
nection section, and a second connection section de- 
coded picture data as a picture data obtained by decod- 
* mg the second MPEG picture data in the second con- 
nection section, thereby recording the third connection 
section re-encoded data onto a recording medium 
[0070] According to a preferred embodiment of the 
present invention, the recording step records a connec- 
tion section MPEG multiplexed data that includes the 
th.rd connection section re-encoded data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding, 
system. a 

50 [0 °^L Toachievetheab o ve objects.thereisprovided 
an MPEG picture data recording method comprising a 
recording step of recording a generated third connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
duce two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to the MPEG encoding system by 
connecting the first MPEG picture data to the second 
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MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
a first connection section is a section from a boundary 
of the first predetermined section located a first prede- 
termined time before the specified connection position 
in the first MPEG picture data as the starting position to 
the specified connection position in the first MPEG pic- 
ture data as an end position; a second connection sec- 
tion is a section from the specified connection position 
in the second MPEG picture data to a boundary of the 
second predetermined section located a second prede- 
termined time after the specified connection position in 
the second MPEG picture data as an end position; and 
a third connection section is a section obtained by con- 
necting the first connection section and the second con- 
nection section, the recording step re-encodes a third 
connection section decoded picture data according to 
the MPEG encoding system thereby to obtain a third 
connection section re-encoded data and record the third 
connection section re-encoded data onto a recording 
medium, wherein the third connection section decoded 
picture data consists of a first connection section decod- 
ed picture data as a picture data obtained by decoding 
the first MPEG picture data in the first connection sec- 
tion, and a second connection section decoded picture 
data as a picture data obtained by decoding the second 
MPEG picture data in the second connection section, 
and the re-encoding is executed while controlling the 
amount of code such that a transition of the information 
value relating to the VBV buffer occupation value at the 
time of the re-encoding starts from the information value 
relating to the VBV buffer occupation value at the time 
of encoding the first MPEG picture data at a position cor- 
responding to the specified connection position and 
ends with the information value relating to the VBV buff- 
er occupation value at the time of encoding the second 
MPEG picture data at a position corresponding to the 
end position of the connection section. 
[0072] To achieve the above objects, there is provided 
an MPEG picture data reproducing apparatus for repro- 
ducing MPEG picture data as a picture data encoded 
according to the MPEG encoding system, the MPEG 
picture data reproducing apparatus comprising: con- 
nective^ reproducing means for obtaining a connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, and then connectively 
reproducing the first MPEG picture data and the second 
MPEG picture data, wherein the connection section re- 
encoded data is re-encoded data generated by re-en- 
coding the connection section decoded picture data as 
a picture data obtained by decoding the first MPEG pic- 
ture data in the connection section, according to the 
MPEG encoding system, by executing the re-encoding 



while controlling the amount of code such that a transi- 
tion of the information value relating to the VBV buffer 
occupation value at the time of the re-encoding starts 
from the information value relating to the VBV buffer oc- 

5 cupation value at the time of encoding the first MPEG 
picture data at a position corresponding to a starting po- 
sition of the connection section and ends with the infor- 
mation value relating to the VBV buffer occupation value 
at the time of encoding the second MPEG picture data 

10 at a position corresponding to the specified connection 
position in the second MPEG picture data, wherein the 
connection section is a section from a position located 
a predetermined time before the specified connection 
position in the first MPEG picture data as the starting 

is position to the specified connection position in the first 
MPEG picture data as an end position, and the connec- 
tively reproducing means reproduces the first MPEG 
picture data to the starting position of the connection 
section, and then reproduces the connection section re- 

20 encoded data from the starting position of the connec- 
tion section to the end position thereof, and then repro- 
duces the second MPEG picture data from the specified 
connection position in the second MPEG picture. 
[0073] According to a preferred embodiment of the 

25 present invention, the first MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 
includes the first MPEG picture data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 

30 tern, the second MPEG picture data is picture data ob-. 
tained from a second MPEG multiplexed data that in- 
cludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 

35 system, and the connection section re-encoded data is 
picture data obtained from a connection section MPEG 
multiplexed data that includes the connection section re- 
encoded data as an element encoded data and that has 
been generated by being packet-multiplexed according 

40 to the MPEG encoding system. 

[0074] To achieve the above objects, there is provided 
an MPEG picture data reproducing apparatus for repro- 
ducing MPEG picture data as a picture data encoded 
according to the MPEG encoding system, the MPEG 

45 picture data reproducing apparatus comprising: con- 
nectively reproducing means for obtaining a connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 

so data and a second MPEG picture data by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, and then connectively 
reproducing the first MPEG picture data and the second 

55 MPEG picture data, wherein the connection section re- 
encoded data is re-encoded data generated by re-en- 
coding the connection section decoded picture data as 
a picture data obtained by decoding the first MPEG pic- 
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wW.! , I?" 9 SyStem - by executi "9 » he re-encoding 
wh.le contmllmg the amount of code such that a trans? 
ton of the information value reiating to the VBV buE 
o^pation va.ue at the time of the ^ncodfng 
from he informatron value relating to the VBVbuffer oc- 
cupatron value at the time of encoding the first MPEG 

p^redataatapositioncorrespondingtothespSd 
connection posrtion in the first MPEG picture data and 
ends wrththeinformation value relating to th t J£Z 
er occupation value at the time of encoding .he second 
MPEG picture data at a position corresponding to an 
^Position of the connection section, wherein tne con 

° n l S 3 SeCti ° n ' rom the connec- 
tion positron ,n the second MPEG picture data as a start- 

after the speeded connection position in the second 
MPEG prcture data as the end posrtion, and the connec 
fively reproducing means reproduces the first MPEG 

S MPEG „£ SPeCifi6d COnneC,i °" » S 
first MPEG prcture, and then reproduces the connection 

sect.onre-encodeddatafromthestartingposmonofhe 
connect,on section to the ending posii there , and 
hen reproduces the second MPEG picture data from 
he end position of the connection section 

St • ACC ° rding ,0 3 Pfeferred ^"odiment of the 
P esent rnvenfon, the first MPEG picture data is picture 

£L fr ° m 3 " rSt MPEG mMi ^ date mat 

£E£ the first MPEG picture data as an element en 
coded data and that has been generated by being pack- 
^Plexed according to the MPEG encoding^ 
em the second MPEG picture data is picture dia ol 
teined from a second MPEG multiplexed data that^ 
eludes the second MPEG picture data as an element 
encoded data and that has been generated byS 

s P vs C S'7nS? Xed aMnS t0 the MPEG ™£ 
system, and the connection section re-encoded data is 

mS dat l° btained f ™ a connection section MPEG 
muft,p|exeddatathatinc.udestheconnectionsection;2 
encoded data as an element encoded data and that hi 
to the MPEG encoding system «*>raing 

2^, G p P '^ UredatareprDducin 9 a PP a ratusforrepro- 
ducing MPEG picture data as a picture data encoded 
a^ng to^he MPEG encoding system, the m£g 
3ta ; reproduci "9 W'atus comprising: con- 

2 S f 9 meanS ° btaining 3 ,hi * con - 
nect.on section re-encoded data that has been encoded 

according to an MPEG encoding system as a dSfS 

^odudng^oMPEGpicturedataofaflrstMPKpS 
tore data and a second MPEG picture data by conned 

ure data at specrfied connection positions specified in 
therespectjveMPEGpicture data, and the nco nnecte- 

SJET? fi,St MPEG Pfcture *- a " d the s^ 
^l!. P f Ured3ta ' Whereinthecon " ec ti<>n action 
re-encoded data is re-encoded data generated by 7 
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encoding, according to the MPEG encoding system the 
^d connection section decoded picture datecons st 
'"90faf,ret connection section decoded picture data as 
5 ITZ ned "ydecodingthefLMPEGp,c- 

connS, he 1m C ° nnection section - a " d a second 
connect™ section decoded picture data as a picture 
date obtamed by decoding the second MPEG 5 * 

m^J eSeC K° ndCOnneCti0n Section - ^ execuhngThe 
encoding while controlling the amount of code S 

XbS " ° f ^ in1 ° mati0n va,ue re,ati "9 tolhe 
VBV buffer occupation value at the time of the n^ncoo? 

mg starts from the information value relating to the VBV 

M^EG°DicturA "rf" y 3 * 116 a ' ,ne ** me °* encoding the first 
MPEG picture data at a position corresponding to a 

with the information value relating to the VBV buffer oo 
cupaffon value a, the time of encoding the seco nd 
MPEG prcture data at a position corresponding to an 
» ,t,0n0,thesecondcon "«=tion P osi,ion,wherein 
£L2 C T eCti °" SeC,i ° n iS 3 secti °" ,rom a P^ition 
221" Prede,e,mined before the specified 
connection position in the firs, MPEG picture data as the 
starting posrtion to the specified connection position in 
me first MPEG pkrture data as an end position Te ^ " 

con„!°r neC,l ° n S6C,i0n ,S 3 SeCti0 " ,rom 'he specified 
connection position in the second MPEG picture date 

dS : i r osw r toapMttion, ^ teda ^p- 

rntr !!? 3fter 1,16 SpeCifl6d POsSon 

• i tTn MPEG d3,a 38 the end PO^on. 
C ° nneCti0n Section is a sec «on obtained 

by comb.n.ng the first connection section and the sec 

mnroH nneCt '° n ^ t09e,ner ' and «» connectively 
reproducing means reproduces the first MPEG picture 

* fit In! tt Startin9 ^ ° f the ,irs ' connec tion st 

£^ ^? Tepr0dUCeS me tnird connec «on section 

connf^ ** fr ° m the St3rtina positi o n of the thiro 
connect ( on sect.on ,o the end position thereof, and then 

SnX e ^ MPEGpiCtUredate 
Position of the second connection section 

S2L • ACC ^ din9 t0 3 Preferred Pediment of the 
present mvention, the first MPEG picture date is picture 
data obtained from a first MPEG multiplexed date 2 

Sedl ' ? MPEG PiCtUfe data 88 ela ^n, en 
coded data andthat has been generated by beingpack- 

2Tt h *" eXed ,0 me MPEG eLdft?g P s%- 

tem the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 
cludes me second MPEG p«ture data as an element 
encoded data and that has been generated by being 

ST^SfT 1 according ,0 ,he MPEG enc o d "9 

system.andthe third connection section re-encoded da 
Speg^h! f 3t3 ° b,ained fr om a connection section 
EST* d3t3 th3t indudes ,he *" c onnec- 
« ta»„^!° n ^ nCOdeddataaSane,emen tencodedda- 
te and that has been generated by being packet-multi- 

^ c J 0ach,eveth6abwe <*Je«s.merei S provided 
an MPEG prcture data reproducing method comprising 
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a connectively reproducing step of obtaining a connec- 
tion section re-encoded data that has been encoded ac- 
cording to an MPEG encoding system as a data for re- 
producing two MPEG picture data of a first MPEG pic- 
ture data and a second MPEG picture data as a picture 
data encoded according to the MPEG encoding system 
by connecting the first MPEG picture data to the second 
MPEG picture data at specified connection positions 
specified in the respective M PEG picture data, and then 
connectively reproducing the first MPEG picture data 
and the second MPEG picture data, wherein the con- 
nection section re-encoded data is re-encoded data 
generated by re-encoding the connection section de- 
coded picture data as a picture data obtained by decod- 
ing the first MPEG picture data in the connection sec- 
tion, according to the MPEG encoding system, by exe- 
cuting the re-encoding while controlling the amount of 
code such that a transition of the information value re- 
lating to the VBV buffer occupation value at the time of 
the re-encoding starts from the information value relat- 
ing to the VBV buffer occupation value at the time of 
encoding the first MPEG picture data at a position cor- 
responding to a starting position of the connection sec- 
tion and ends with the information value relating to the 
VBV buffer occupation value at the time of encoding the 
second MPEG picture data at a position corresponding 
to the specified connection position in the second MPEG 
picture data, wherein the connection section is a section 
from a position located a predetermined time before the 
specified connection position in the first MPEG picture 
data as the starting position to the specified connection 
position in the first MPEG picture data as an end posi- 
tion, and the connectively reproducing step reproduces 
the first MPEG picture data to the starting position of the 
connection section, and then reproduces the connection 
section re-encoded data from the starting position of the 
connection section to the end position thereof, and then 
reproduces the second MPEG picture data from the 
specified connection position in the second MPEG pic- 
ture. 

[0079] According to a preferred embodiment of the 
present invention, the first MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 
includes the first MPEG picture data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem, the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 
cludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system, and the connection section re-encoded data is 
picture data obtained from a connection section MPEG 
multiplexed data that includes the connection section re- 
encoded data as an element encoded data and that has 
been generated by being packet-multiplexed according 
to the MPEG encoding system. 
[0080] To achieve the above objects, there is provided 



an MPEG picture data reproducing method comprising 
a connectively reproducing step of obtaining a connec- 
tion section re-encoded data that has been encoded ac- 
cording to an MPEG encoding system as a data for re- 

5 producing two MPEG picture data of a first MPEG pic-, 
ture data and a second MPEG picture data as a picture 
data encoded according to the MPEG encoding system 
by connecting the first M PEG picture data to the second 
MPEG picture data at specified connection positions 

10 specified in the respective MPEG picture data, and then 
connectively reproducing the first MPEG picture data 
and the second MPEG picture data, wherein the con- 
nection section re-encoded data is re-encoded data 
generated by re-encoding the connection section de- 

15 coded picture data as a picture data obtained by decod- 
ing the first MPEG picture data in the connection sec- 
tion, according to the MPEG encoding system, by exe- 
cuting the re-encoding while controlling the amount of 
code such that a transition of the information value rer 

20 lating to the VBV buffer occupation value at the time of 
the re-encoding starts from the information value relat- 
ing to the VBV buffer occupation value at the time of 
encoding the first MPEG picture data at a position cor- 
responding to the specified connection position in the 

25 first MPEG picture data and ends with the information 
value relating to the VBV buffer occupation value at the 
time of encoding the second MPEG picture data at a 
position corresponding to an end position of the connec- 
tion section, wherein the connection section is a section 

30 from the specified connection position in the second 
MPEG picture data as a starting position to a position 
located a predetermined time after the specified con- 
nection position in the second MPEG picture data as the 
end position, and the connectively reproducing step re- 

35 produces the first MPEG picture data to the specified 
connection position in the first MPEG picture, and then 
reproduces the connection section re-encoded data 
from the starting position of the connection section to 
the ending position thereof, and then reproduces the 

40 second MPEG picture data from the end position of the 
connection section. 

[0081] According to a preferred embodiment of the 
present invention, the first MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 

45 includes the first MPEG picture data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem, the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 

50 eludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system, and the connection section re-encoded data is 
picture data obtained from a connection section MPEG 

55 multiplexed data that includes the connection section re- 
encoded data as an element encoded data and that has 
been generated by being packet-multiplexed according 
to the MPEG encoding system. 
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SSpt T !.!f ,e ? ,heaboveob i ect s. there isprovided 
an MPEG p,cture data reproducing method comprisino 

aconnectrveryreproducingstepofobtainingatwZn 
n^onsectio„ r ncodedda te tt,athasbeenencSed 

9 J* MPEG enC ° din9 system 38 a *ta tor 
WangtwoMPEGpicturedataofafirstMPEGpfc- 
ture data and a second MPEG picture data as a picture 
data encoded according to the MPEG encoding system 
^Wgme^tMPEGpicturedatatoJsS 
US S i e data 91 SpeCified connection positions 
specrfied ,n the respective MPEG picture data and tten 
connective* reproducing the first MPEG pii Sa 
and the second MPEG picture data, wherein the con! 
•nect,on section re-encoded data is re-encoded 5at a 
generated by re-encoding, according to the MPEG en 
coding system, the third connection section decoded 
Picture data consisting of a first connection seSonT 
Sfl ^T^ dataaSapiC,lJredataobtai ^bydeco o : 

S6C0 Connection action decoded pic- 
onr M ^ aP ' CtUredata ° b,ainedb >' decodi "9t''eseo- 
ond MPEG p,cture data in the second connection sec- 
tion, by executmg the re-encoding while controlling the 

0 T 9 ,0 VBV bUffer 0CCU P ati0 " va '" a at the 
.meoftere-encodingstartsfromtheinformationvalue 
relating to the VBV buffer occupation value at the Le 

l D r, ^ ,heftetMPEGpi ^ redataata P°^»n~r 
responding to a starting position of the first connection 

the VBV buff er occupation value at the time of encoding 
hes^ndMPEGpicturedataatapositioncorrespond 9 

wherem he first connection section is a section from a 
Portion located a first predetermined time beforeThe 
specmed connection position in the first MPEG ptoure 

SZ T?" 9 posi,ion 10 the specified « 

posrt on m the first MPEG picture data as an end posi 
turn, the second connection section is a section fromthe 
specrfied connection posrfion in the second MPEG pfc 
ture data as a starting position to a position located a 
second predetermined time after the specified^ fee 
Z „ P T " the SeC ° nd MPEG P fc,ura ^ta as the 

«on *ZT; T the third connection secti °" * a ~ 

and C ° mbining ,h6 connectoa ^«ion 

and thesecond connection section together and the 

mpeTS T° ducin9 s,ep ^ K 

MPEG P ,cture data to the starting position of the first 

ect^Z SeCti0n • ^ ^ repr ° dUCeS the «** ™ 
ZTthTy 6 " 6 " 0 ^ da,a from me ^9 Posi- 
tion of the third connection section to the end posftion 
thereof, and then reproduces the second MPEG pichire 
datafrommeendpositionofmesecondconnections^ 

SSL ,0 a Purred embodiment of the 

Z^TT- ,h6,irSt MPEG picture data ia P^"re 
2h ^ 3 ** MPEG mu " i P le «d ^ that 

includes the f.rs, MPEG picture data as an e.ement en 
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^ at haS b66n 9enerated * bei "9 Paok- 
e^muKplexed according to the MPEG encoding sys- 
tem me second MPEG picture data is picture date ob- 

* 22 r 3 Se< L 0n d MPEG mu,tiptexed data Wat in 
elv^itJ^rt second MPEG picture data as an element 
encoded data and that has been generated by beina 
packet-multiplexed according to the MPEG encoding 

10 Sp E G2n data H 0 ? ta " ,ed fr ° m 3 COnnectio " aa ction 
h MPEGmUlt,plexedda t a that includes the third connec- 
Uand^»t n ^r deddataaSanete^1en t e ^eddt 
ta and that has been generated by being packet-mufti 

EX T rdins 10 the MPEG ^ ^ 

SSom^ e m n o a 5 e,PrinCiPteandUtili,yoftheir,vea «on 
will become more apparent from the following detailed 

J = *rea d ,co„ j «on. hthe Lpa d 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0085] In the accompanying drawings: 

Rg.1 is a diagram showing one exampie of a con- 
ventional MPEG encoder; 
F-g.2 is a diagram showing another example of a 
conventional MPEG decoder; 

Si/hi?* 3 dia l ram f ° r eXplainin9 the conc ept of a 
VBV buffer in the MPEG; 

Fig.4 is an explanatory diagram showing a conven- 
tional MPEG multiplexing system; 
*g.5 is an explanatory diagram snowing a relation- 
ship between the MPEGTS, the PS. and the PES 
F.g.6 ,s an explanatory diagram showing an exam- 
ple of the use of the MPEGTS and the PSI; 
Fig. 7 is a diagram showing a structure of VBV buffer 
information based on one embodiment of a record- 
ing and reproducing apparatus to which the present 
invention is applied; 

Fig.8 is a diagram showing a relationship between 
MPEG picture data and a relative address accord- 
ing to one embodiment of the present invention- 
Fig^ .s a diagram for explaining a VBV value ac- 
cording to one embodiment of the present inven- 

FjalOls a block diagramshowing one embodiment 
of a recording and reproducing apparatus to which 
the present invention is applied; 
Fig.11 is a diagram for explaining the concept of a 
connection reproduction that can be realized in the 
present invention; 

Rgs-12A to 12C are diagrams for explaining the 
concept of a connection reproduction that can be 
realized in the present invention; 
Rg.13 is a diagram for explaining the concept of a 
connection reproduction that can be realized in the 
present invention; 

Fig.14 is a diagram for explaining the concept of a 
connection reproduction that can be realized in the 
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present invention; 

Fig.1 5 is a diagram showing a relationship between 
a value of occupation of a VBV buffer and a 

VBV detay value ^ 

Figs.16A and 16B are diagrams for explaining an 
information value relating to a value of occupation 
of a VBV buffer according to one embodiment of the 
present invention; and 

Fig.1 7 is an explanatory diagram showing a layout 
of MPEGTS packets. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0086] According to the present invention, there are 
provided an MPEG picture data recording apparatus, an 
MPEG picture data recording method, an MPEG picture 
data generating apparatus, an MPEG picture data re- 
producing apparatus, an MPEG picture data reproduc- 
ing method, and a recording medium capable of repro- 
ducing seamless MPEG picture data when a new MPEG 
picture data is additionally recorded in the middle or at 
the end of an MPEG picture data that has already been 
recorded, without generating a contradiction of an over- 
flow or an underflow in the connection of VBV buffers 
during a reproduction time. Further, according to the 
present invention, it is also possible to identify a starting 
value of VBV at a starting point of an M PEG picture data 
that is to be additionally recorded, without a need for 
decoding an MPEG picture data that has already been 
recorded, and it is possible to reduce a size of a circuit 
scale and reduce a calculation time. 
[0087] The concept of the present invention will be ex- 
plained with reference to Fig.7. A recording medium is 
recorded with an MPEG picture data that is a picture 
data compressed according to an MPEG encoding sys- 
tem. This MPEG picture data is recorded as a bit stream 
of a plurality of continuous data that have been gener- 
ated by encoding in a one-time recording unit and that 
can be reproduced continuously. 
[0088] In addition to the bit stream of the encoded 
MPEG picture data, the recording medium is recorded 
with a VBV buffer value (an occupation value) at an end 
point in time of encoding for a picture one frame before 
an I picture, a VBV buffer value (an occupation value) 
at an end point in time of encoding for a picture one 
frame before a P picture, and a VBV buffer value (an 
occupation value) at an end point in time of recording, 
in the bit stream of the MPEG picture data respectively, 
and address information that shows an address of the 
position of each VBV buffer value in the MPEG picture 
data (in this case, a relative address from the start of 
the file of the MPEG picture data). Fig.7 shows a data 
structure of the VBV buffer information including these 
data. 

[0089] The VBV buffer information has a hierarchical 
structure. First, there is an entry point information struc- 
ture unit, and thereafter, there is a VBV information 



structure unit. The entry point information structure unit 
first describes a number of addresses of entry points 
(EP) in 32 bits, and then sequentially describes EPn ad- 
dresses (where n is a natural number of 1 or above) in 

5 32 bits. The EPn addresses show positions where the 
EPn information (where n is a natural number of 1 or 
above) of the VBV information structure unit is de- 
scribed. The EPn addresses are relative addresses 
from the header of the VBV buffer information. On the 

10 other hand, the VBV information structure unit describes 
the EP information starting from the EP1 information. 
The EP1 information includes a relative address, a PTM 
value, and a VBV value in this order. 
[0090] The relative addresses in the EPn information 

15 of the VBV information structure unit are the relative ad- 
dresses of an end point in time of encoding of a picture 
one frame before an I picture, an end point in time of 
encoding of a picture one frame before a P picture, and 
an end point in time of recording, from the header of the 

20 MPEG picture data in the bit stream of the MPEG picture 
data respectively, as shown in Fig.8. The relative ad- 
dresses use a byte as a unit, for example, When the 
data are recorded on a disk medium, sectors are used 
as the relative addresses. 

25 [0091] The PTM value in the EPn information of the 
VBV information structure unit is a time stamp recorded 
in a clock of 90 KHz or 27 MHz in the MPEG system 
standard (multiplexing standard). In the MPEG stand- 
ard, this time stamp is called a PTS (Presentation Time 

30 Stamp) or a DTS (Decoding Time Stamp). In the present 
example, the DTS is recorded as the time information 
of an end point in time of encoding of a picture one frame 
before an I picture, an end point in time of encoding of 
a picture one frame before a P picture, and an end point 

35 in time of recording, in the bit stream of the MPEG pic- 
ture data respectively. The DTS is recorded by one for 
one picture. In the case of a video signal of the NTSC, 
the DTS is recorded at intervals of 3,003 clocks for one 
picture in 90 KHz. Therefore, when either an I picture or 

40 a P picture exists for each three pictures like in the case 
of the present invention, and also when the clock starts 
with zero at the beginning, the PTM information is de- 
scribed in the EPn information at intervals of 9,009, 
18,018, and so on. 

45 [0092] The VBV value in the EPn Information of the 
VBV information structure unit is a value of occupation 
of a virtual buffer in a decoder prescribed in the MPEG. 
The VBV value can be obtained by calculation from a 
generated amount of code for each one picture in the 

50 MPEG picture data and a value of a transfer rate. As 
shown in Fig. 9, there are described VBV occupation val- 
ues at an end point in time of encoding of a picture one 
frame before an I picture, and an end point in time of 
encoding of a picture one frame before a P picture, and 

55 an end point in time of recording, (at each position of a 
Omark shown in Fig. 9) respectively in the compressed 
bit stream information. Alternatively, there are described 
VBV delay values prescribed in the MPEG at the each 
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pomt. These VB Vdeby values are the values that show 
how much time is required to reach the respective v£J 
com. values at the then transfer Se fnT 
present invention, the VBV values may be any value* 
oiong^me vaiues are the information relating tov£ 
ues of occupation of a VBV buffer. 
[0093] in the MPEG compression, basically the en- 
coding is executed using a picture type of I or P in the 

that a B picture is predS 

an lrod^d hfcf ' 0nS - Therefore ' in sequence of 
Lnn^S am '" t ' S not P°ss*teto additionally 

Sf 81 ° nly 80 end poim in *™ °' en 

coding of apicture one frame before an I picture and at 
an end pom , in time of encoding of a picture one X£ 
before a P p.cture of the bit stream. Consequentl/me 
present invention Is characterized in mat the VBV infor 
matton is described at an end point in time ofTncSo 
P mttL e0n :'^ e ^ f0rean,pic,Ure - an ^.ane^ 

a P rZT^ VT** ° f 3 ptoure ° ne before 
a P picture in the bit stream. 

SUH*! R9 H 10 Shows a struc ture of a recording appa- 

srr: to r r bodi,T,en, ° f »• p « 

vention. The operation of preparing the VBV buffer in- 

Sin a ,n m a H ,a,US ,! hat th6re ' S 00 encod6d d ** in a 
recording medium 31 at all, that is, when data k to h» 

encoded for the first time, a data reading se^ on 32 for 

There ore, the data reading section 32 transmte S£ 
mation to show that there is no data, to a VBV buffer 

33 ".t AS ,he VBV infold 
detector 33 does not have data either, a preset initial 
value has been set in advance to a parameter Ser 34 
For example, the VBV value is set as a value S ITc* 
a max,mum value of the VBV prescribed in the MPEG 
and the PTM time stamp information isset as Zero The 

[0096] The picture encoder 35 starts the eneoriinn 
starting from the initial set values. While Z£%1 
encodmg the picture encoder 36 transmits a genera ed 
amount of code, a PTM value, and a VBV value S an 
end point in time of encoding of a picture one be- 
fore an I picture, and at an end point in time of encoding 
o a picture one frame; before a P picture in thV bl 

STS i a ^ buffer in,ormation generator 3 -2 

t.me.Atthe same ti m e,:thepicture encoder 35 transmte 
an encoded data to a data writing section 37. Punier 
he, picture encoder 35 transmits to the VBV buffer!' 
formation generator 36, a generated amount of code a 

us™;^ 3 V k BV Va ' Ue 31 9 P ° int * *» -2" a 
r^raZTe 810 ^ " 6nded 3 
[0097] The VBV buffer information generator 36 gen- 
erates a da te of VBV buffer information of a struS 
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TSZJP 7baSedona 9 e "^ed amount of code, 
a PTM value, and a VBV value that have been input 
Alternative*, the VBV buffer information generator ^ 
memories a data necessary for gene rating Ts <£ 
5 , StruchJre - and ^«ords and stores this data fn praT 
te^nedformat. The information generated J^JS 

a the same time when the encoded data (the MPEr 

31 by the data writing section 37. Further the infomT 
^generated by the VBV buffer ttj££££ 

36 may be transformedfmmthedata recorded andheW 
m the predetermined format into the structure shown L 
Fig.7, and written onto the recording medium 31 bv the 

data (the MPEG pcture data) has been finished orafter 
">e user has temporarily stopped or ended a com- 
pressed recording of a picture 

*> L°!o^L^' rt ' theOPerati0n0faddin 9 an ^Pto^ada- 
te to a predetemuned position of the encoded data (the 
MPEG pcture data) that has already been recorded £ 
gether with the VBV buffer information on the recording 

2s ^f" 9 medium 31 be explained. 

[0099] Therecordingmedium31 has already been re- 
MPEG IT ^ e T° ded ^ < a bit " t e 
MPEGp,cture data). Therefore, the data readinq section 
32 rea ds the VBV buffer information from The S 

m f*um31,andobrainsaVBVvalue,aPT M vSrand 
30 re at " e add «***- When the recording of a n et d a a 

th^ 6 : X r t6d bV addin9 W " data * ^thetesen? 3 
he encoded stream already recorded, the end value of 
heex.stng VBV buffer information (the VBV buffer in- 

3s S ; 0 ', WhiCh re,a,ive address is *a furthest f om 
heheaderof«heencodedstream)is re ferredto.OnThe 

re^mf* I * add6d t0 9 posilion that f o«ows the 
recorded position of the MPEG picture data already ™ 

40 S d °: toaduitese Paratepo S ition. ^ 

10100] In the case of additionally writing the MPEG 

P-cture data to an intermediate pin o'an encooS 

stmam already recorded, the user species f rom a usS 

interface not shown a point of the picture data alreadv 

Ss;Tt p h e %T7 0S ^ 

*ess o the data is specified, the VBV value and the 
aZ IdJ ? t0 data ° f 3 Value nea ^' rel- 
the VBV buffer information structure are used When a 

IS2 m ? s,arting ,ime ° f data or «™ *U n 

If ™e MPPr ^ ' ^ WhiCh *• additional ^9 
1 ? P,C,Ure *•» fe t0 be started specified 

*« 'PTM value within the EPn information of the VBV 

* wCn °r mCtUre fS US6d in 3 s - i,ar 

When Mta value has been recorded in the clock of 90 

selondir h e f ^ UltiP ' i6d by 8 Va,Ue of a 1/ 90,000 

ofTsLnd ? ab ' e t0 ° btain 3 1 ™ in the ord - 
a second. It ,s also possible to obtain a position (a 
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relative address) for the additional recording to be exe- 
cuted at the intermediate point of the coded stream, the 
VBV value, and the PTM value. 
[0101] These values are input to the parameter setter 
34. Then, the picture encoder 35 starts the encoding 5 
from the set value. (The encoding is executed by starting 
the VBV buffer control based on the detected VBV val- 
ue.) 

[0102] In the mean time, an encoded data searcher 
38 searches the bit stream already recorded for a head- 
er position of a section A to be re-encoded. In this 
searching, a relative address of the data is used, and a 
pointer is set to a position from the header of the bit 
stream file. 

[0103] While executing the encoding, the picture en- 
coder 35 transmits a generated amount of code, a PTM 
value, and a VBV value at an end point in time of en- 
coding of a picture one frame before an I picture, and at 
an end point in time of encoding of a picture one frame 
before a P picture in the bit stream, to a VBV buffer in- 
formation generator 36 each time. At the same time, the 
picture encoder 35 transmits an encoded data to a data 
writing section 37. Further, the picture encoder 35 trans- 
mits to the VBV buffer information generator 36, a gen- 
erated amount of code, a PTM value, and a VBV value 
at a point of time when a user has temporarily stopped 
or ended a compressed recording of a picture. 
[01 04] The VBV buffer information generator 36 gen- 
erates a data of VBV buffer information of a structure 
shown in Fig. 7 based on a generated amount of code, 
a PTM value, and a VBV value that have been input. 
Alternatively, the VBV buffer information generator 36 
memories a data necessary for generating this data 
structure, and records and stores this data in a prede- 
termined format. The information generated by the VBV 
buffer information generator 36 may be written in burst 
at the same time when the encoded data (the MPEG 
picture data) is being written onto the recording medium 
31 by the data writing section 37. Further, the informa- 
tion generated by the VBV buffer information generator 
36 may be transf omned from the data recorded and held 
in the predetermined format into the structure shown in 
Fig.7, and written onto the recording medium 31 by the 
data writing section 37, after the writing of the encoded 
data (the MPEG picture data) has been finished, or after 
the user has temporarily stopped or ended a com- 
pressed recording of a picture. 

[0105] The new MPEG picture data is additionally re- 
corded at a point of the additional recording in the inter- 
mediate of the MPEG picture data already recorded. 
[0106] The new MPEG picture data to be additionally 
recorded at an intermediate point of the MPEG picture 
data already recorded may be ove written on the MPEG 
picture data at a portion where the MPEG picture data 
has already been recorded on the recording medium 31 . 
Alternatively, the new MPEG picture data to be addition- 
ally recorded may be recorded at a position on the re- 
cording medium 31 quite separate from the position of 



the MPEG picture data already recorded on the record- 
ing medium 31 . (In this case, it is necessary to link the 
new MPEG picture data to the additional recording point 
on the MPEG picture data already recorded.) 
[0107] In the above example, it has been explained 
that the new MPEG picture data to be additionally re- 
corded is recorded onto a recording medium on which 
an MPEG picture data has already been recorded. How- 
ever, it is also possible to record the new MPEG picture 
data onto a separate recording medium together with 
an MPEG picture data read from the recording medium 
31 , according to the above method. 
[0108] Next, the concept of a connection reproduction 
that can be realized by the present invention will be ex- 
plained in detail. 

[0109] Consider a case where a first MPEG picture 
data as a picture data encoded by the MPEG encoding 
system and a second MPEG picture data as a picture 
data encoded by the MPEG encoding system exist, and 
the second MPEG picture data is reproduced by con- 
necting this data to an intermediate point (a specified 
connection point) of the first MPEG picture, data, as 
shown in Fig. 11. Assume that a connection point (the 
specified connection position in the first MPEG picture 
data) is a point b. In this case, the first MPEG picture 
data is reproduced up to the point b, and thereafter, the 
first MPEG picture data is connected to the second 
MPEG picture data and the data is reproduced. When 
the M PEG picture data are simply connected , there aris- 
es a contradiction in the connection of VBV buffers, and 
an overflow or an underflow occurs. 
[0110] Therefore, first, VBV buffer information at the 
time of encoding the first MPEG picture data and the 
second MPEG picture data according to the MPEG en- 
coding system is generated as side information in a pre- 
determined section unit (a first predetermined section 
unit for the first MPEG picture data, and a second pre- 
determined section unit for the second MPEG picture 
data), and this side information is described in the re- 
cording medium in advance. 

[01 1 1 ] The VBV buffer information relating to the first 
MPEG picture data includes first VBV buffer occupation 
value relevant information that shows an information 
value relating to a VBV buffer occupation value at an 
MPEG encoding starting point or an end point of a last 
picture in each of first predetermined sections of the first 
MPEG picture data, and first address information that 
shows a position from which the VBV buffer occupation 
value relevant information is obtained in the first MPEG 
picture data. 

[01 12] The VBV buffer information relating to the sec- 
ond MPEG picture data includes second VBV buffer oc- 
cupation value relevant information that shows an infor- 
mation value relating to a VBV buffer occupation value 
at an MPEG encoding starting point in time or an end 
point in time of a last picture in each of second prede- 
termined sections of the second MPEG picture data, 
and second address information that shows a position 
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framwhichtheVBVbuffer occupation value relevant in- 
obtained in the second MPEG picture data. 
l«m jj The information value relating to the VBV buff- 
er occupation value is, for example, a VBV buffer occu- 
pabon value or a VBV^ value prescnbed ,„ £ 

[0114] One unit of the first and second predetermined 
sections respectively may be about three frames or 

abou.oneGOPasdescribedlater.forexamp.e.Assume 
that me predetermined section of the first MPEG picture 

aJta,sasecuonfromatobinFig.ii )a ndthepredeter 

rn,nedsectK>nofthesec*ndMPEGpicturedataisasi 
tionfromctodinFig.11. "'sasec 

10115] In an information list of the VBV buffers there 
are described the information of the VBV buffer at the 

that b a first predetermined time before the specified 
connection position in the first MPEG picture data- that 

laiert "SI'S PO f W ° f ,he SeC,i ° n A t0 be «*«*«» 
22' k ,1 mf0rmation of ,he VBV buffer at the po- 
£ (the specified connection position in the first 

ttonAt hat fe ' the ""Po-tion of the sec- 

tion « £ ^""r 1 ' a,er) - ,n the VBV buffer '"'orma- 

VBV S ° deSCrib6d 1116 inf0miation °f the 

VBV buffer at the pos.tion c of the second MPEG picture 

data (a boundary of the second predetermined section 

ttat-sasecondpredetem^ned time before thespecified 

connection position in the second MPEG picture data) 

pomtd «he specified connection position in the second 
MPEG p,c U re data: a boundary position of the second 
St?* in the case <* this sample). 

ec ton- ,2! f SeCt, '° n ^ (a first 
section, the section A) of the first MPEG picture data is 

. once decodedto obtain a decoded picture da a Sen 

his decoded picture data (the decoded picture daX 

££££ ^^^'sencodedagain according 
to the MPEG encoding system. The re-encoded data 
generated in this way will be called a re-encoded MPEG 
Pic ure data of the section A (a re-encoded data of the 
first connection section). This re-encoding is executed 
according to the MPEG encoding system by coiSJ 

the VBV buir t,0n ° f ^ im 0m,ati ° n Va,Ue remn 9 to 
the VBV buffer occupat.on value such that the transition 
ofhe lnformationva|uestarts(rornthe fo 2" 

2? VBV bUff6r OCCUpa,ion va,u * obtaS 
b^edonthe detected first VBV buffer occupation value 
relevant information at the point a and ends with the in 
fetation value relating to the VBV buffer occupation 
value obtained based onthe detected second VBVbJff 
er ooc Up at,on value relevant information a, the point d. 
M PEG nirt re P ro f UCti0n UD to the position b of the first 
MPEGp.cturedata.sexecutedastheconventionalcon- 
nect.on reproduction operation, and thereafter, the data 

ZZT**!? ,he posiUon d 0f *• MPEG 

ture data, and the data is reproduced, by using the re- 
encoded MPEG picture data of the secffen A, as follows^ 
Namely, the first MPEG picture data is repmducedTp 



EP1 193 983 A2 



42 



n» the position a ,'ne starting position of the section A) 

mpeg Sirs T: e data - Then - •» 

ZlZ T 01 ,he Section A 18 reorodu ^ from 
S 5122 " 10 the end position o' this section. 
Thereafter, the data is connected to the position d (the 
specified connection position) of the second MPEG L 
fcre data and the second MPEG picture data at?he 
point d and after is reproduced. A reproduction appara 
tus B provided with a connection producing St for 
m-^'T' 8 ° Perati0n 10 reafee «* oceraSn 
Son ?hif Sed ° n WS C ° nneCtfon 'Action opera- 
tion, rt becomes possible to realize a seamless connec- 
tion eproducbon having the same contents as the ont 
ml first and second MPEG picture data, without gene?- 
15 ating a contradiction at the VBV buffers 

[0119] In order to obtain the re-encoded MPEG pic- 
ttire data of the connection section based on only Z 
flrstMPEGpicturedataasshowninRg.11 theiSa 
-on of the VBV buffer at me connexion po^X 

ST?f sT"**" P0Siti ° n the second MPEG Z 
ture data) becomes necessary. As the VBV buffer infor- 
mation is the information of the MPEG'encoding starting 
po^ in time or end point in time of the last picture of 

« tj:t rr d secuon ° f *° Mp <* *** 

c^m 6 ? h , ab ° Ve ' VBV DUffer infom ation be- 
comes the information at the boundary position of the 
predetermined section. Therefore, it is necessary to 
specrfy the position of the connection point (the specs . 

*> predetermined section in at least the second MPEG pic 
ture data. (In otherwords. i! is necessary to specify the 
posrtion of the connection :-nt d in the second Mp£ 
Pttn data as the bouncy of the second predeS 
mined section ) 

35 ZfL^' in ° rder ,0 0btain the ^"ded 
™s ^ P f ^ ° f me conne ction section based on 

VB^buff "T EG - PiCtUre data ' the in '«» of t e 
VBVbufferatthepointa (the starting position of thecon- 

40 IT TT^ Sh ° Wn in R 9- 11 bec °™* necessary 
^I! bedaboveHoweve ^thepositionaissp e c 
tSZ. i : b ° Unda ^ 0, ^ firs tpredetem 1 i n edsec ! ion 
M ?S? ^^^"^^theconnecoon 
Kg^T?^ COnneCIi0n pOSition ) b in the first 
« IS P ? 6 data " ' 18 possto,e to obtain the VBV buff- 
er reformation at the posrtion a regardless of the position 

onhe connection pointb.ConsequentV.it is not ahvays 
,h ■ ^ the P ° Sition ot me oonnection point b in 
^ first MPEG picture data is specified as the foundarj 
of the first predetermined section 

50 SI 211 R9S ' 12B a " d 120 sh ow application examples 
of ,h« operation Fig.l2A shows an operation simiterto 

hi T.'m. 9 ' 11 - the exan, P ,e shown Fig.lt. 
ZTZ ^ ed ^ GpictUfeda ta of me connection ee c : 
« Z "ST!? ^ ° n 0n,V the firet MPEG picture 
« data, and the data connection reproduction is realized 

J^ZT^ X ° reaBZe 8 C ° nneCtion production 
of the databyobtamingthe encoded MPEG picture data 
of the connection section based on on,y the second 
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MPEG picture data. Fig.12B shows this example that 
uses an encoded MPEG picture data of the connection 
section B in the second MPEG picture data. 
[0122] In Fig.1 2B, the connection point (the specified 
connection position) in the first MPEG picture data is a 
point I, and the connection point (the specified connec- 
tion position) in the second MPEG picture data is a point 
k. Assume that one unit of the first predetermined sec- 
tion as a unit that has the VBV buffer information in the 
first MPEG picture data is a section i-j, and one unit of 
the second predetermined section as a unit that has the 
VBV buffer information in the second MPEG picture data 
is a section k-l. The position of I becomes a boundary 
position of a second predetermined section that is a sec- 
ond predetermined time after the connection point (the 
specified connection position) k in the second MPEG 
picture data. A section from the connection point k as a 
starting position to the position of I as an end position is 
set as a connection section B (a second connection sec- 
tion). 

[01 23] The data of the connection section B (the sec- 
tion k-l) of the second MPEG picture data is once de- 
coded to obtain a decoded picture data. Then, this de- 
coded picture data (the decoded picture data of the sec- 
ond connection section) is encoded again according to 
the MPEG encoding system. The re-encoded data gen- 
erated in this way will be called a re-encoded MPEG pic- 
ture data of the section B (a re-encoded data of the sec- 
ond connection section). This re-encoding is executed 
according to the M PEG encoding system by controlling 
a rate of a transition of the information value relating to 
the VBV buffer occupation value such that the transition 
of the information value starts from the information value 
relating to the VBV buffer occupation value obtained 
based on the first VBV buffer occupation value relevant 
information at the point i and ends with the information 
value relating to the VBV buffer occupation value ob- 
tained based on the second VBV buffer occupation val- 
ue relevant information at the point I. 
[0124] Then, the connection reproduction from the 
first MPEG picture data to the second MPEG picture da- 
ta is executed using the re-encoded MPEG picture data 
of the connection section B. In other words, the first 
MPEG picture data is reproduced up to the connection 
point i (the specified connection position) of the first 
MPEG picture data. Then, there-encoded MPEG picture 
data of the section B is reproduced from the starting po- 
sition to the end position of this section. Thereafter, the 
data is connected to the position I (the end position of 
the connection section B) of the second MPEG picture 
data, and the second MPEG picture data at the point 1 
and after is reproduced/A reproduction apparatus is 
provided with a connection reproducing unit for execut- 
ing this operation to realize this operation. 
[0125] Based on this connection reproduction opera- 
tion, it becomes possible to realize a seamless connec- 
tion reproduction having the same contents as the orig- 
inal first and second MPEG picture data, without gener- 



ating a contradiction at the VBV buffers. 
[0126] In order to obtain the re-encoded MPEG pic- 
ture data of the connection section based on only the 
second MPEG picture data as shown in Fig.12B, the in- 

5 formation of the VBV buffer at the connection point i (the 
specified connection position in the first MPEG picture 
data) becomes necessary. As the VBV buffer informa- 
tion is the information of the MPEG encoding starting 
point in time or end point in time of the last picture of 

10 each predetermined section of the MPEG picture data 
as described above, this VBV buffer information be- 
comes the information at the boundary position of the 
predetermined section. Therefore, it is necessary to 
specify the position of the connection point (the speci- 

15 fied connection position) as the boundary of the first pre- 
determined section in at least the first MPEG picture da- 
ta. (In other words, it is necessary to specify the position 
of the connection point i in the first MPEG picture data 
as the boundary of the first predetermined section.) 

20 [0127] Further, in order to obtain the re-encoded 
MPEG picture data of the connection section based on 
only the second MPEG picture data, the information of 
the VBV buffer at the point I (the end position of the con- 
nection section B) shown in Fig.12B becomes neces- 

25 sary as described above. However, as the position I is 
specified as the boundary of the second predetermined 
section that is the second predetermined time after the 
connection point (the specified connection position) k in 
the second MPEG picture data, it is possible to obtain 

30 the VBV buffer information at the position I regardless 
of the position of the connection point k. Consequently, 
it is not always necessary that the position of the con- 
nection point k in the second MPEG picture data is spec- 
ified as the boundary of the second predetermined sec- 

35 tion. 

[0128] Next, an application example shown in Fig. 
12C will be explained. In this example, a re-encoded 
MPEG picture data of a connection section is obtained 
based on first and second MPEG picture data before 

40 and after a connection point, andthe data is reproduced. 
[0129] In Fig.12C, the connection point (the specified 
connection position) in the first MPEG picture data is a 
point n, and the connection point (the specified connec- 
tion position) in the second MPEG picture data is a point 

45 p. Assume that one unit of the first predetermined sec- 
tion as a unit that has the VBV buffer Information in the 
first MPEG picture data is a section m-n, and one unit 
of the second predetermined section as a unit that has 
the VBV buffer information in the second MPEG picture 

so data is a sectio n p-q . 

[0130] The position of m becomes a boundary posi- 
tion of a first predetermined section that is a first prede- 
termined time before the connection point (the specified 
connection position) n in the first MPEG picture data. A 

55 section from the position of m as a starting position to 
the position of the connection point n as an end position 
is set as a connection section A (a first connection sec- 
tion). The position of q becomes a boundary position of 
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ST? me 6r the C ° nnection poim »»» specified 

rttoS. . «,nnection.point p as a starting po- 
sition to the posrt.cn of q as an end position is set as a 

IwTZT" ?i as -" d -nnectionsecSnr 
[0131] The data of the connection section A (the see- 
to* ohi* ? S ^^EG picture data is once decocted 
toobtan a decoded picture data (the decoded p fcure 
£ S ° f f t ! he , connecti0 " section A:'the decoded picture 
data of^ehrstconnectJon section). Further, theoatof 

SSST-T" 8 (the S6CUon pq) of the second 

MPEGp.cture data .s once decodedto obtain a decoded 

nS:^:„r^^ uredateo,thesecondc °"- 

[0132] Then, the decoded picture data of the connec- 
tions A+B (a decocted picture data ofathWco^- 
nechonsect.onj.thatisasection obtained by combining 

"dthedecodad picture data of the connection section 
B is encoded again according to the MPEG encoding 

EL re ~ encoded data 9enerated in mis 

be called a re-encoded MPEG picture data of the con- 
nect.on sect.cn A+B (a re-encoded data ofthe third con- 
nection section). This re-encoding is executed accord 
•ng to the MPEG encoding system by controft.ngTrare 
of a trensmon of the information value relating^ Z 
VBV buffer occupation value such that the transition of 
the .nformahon vaiue starts from the information Sue 
relahng to the VBV buffer occupafion vaiue obtained 
based on the f.rst VBV buffer occupation value relevant 

SneYbtS VBV ^ ° CCUpa,ton value Ob- 
tained based on the second VBV buffer occupation val- 
ue relevant information at the point q 

SSegS; ,h !, ? nneCti ° n reproduc «°n from the 
first MPEG picture data to the second MPEG picture da- 
ta « executed using the re-encoded MPEG pfcture date 
of the connection section A + B. In other words thefiret 

sin m p sr data is reprodi,ced up to ,he £££ 

srtion m 0 f the connection section A of the first MPEG 
P cture data. Then, the re-encoded MPEG picture data 
of the connect.on section A+B is reproduced from the 
starting position to the end position of this seSion 
Rafter, the data is connected to the end poS q 
of the second MPEG pfc , ure data, and the seind 

r re data at ,he poim " and « 

duced. A reproduction apparatus is provided with a con- 
nect.on reproducing unit for executing this operate 
realize the operation. . 

Kh ^ ° n tWS connecti °" reproduction opera- 
t on, rt becomes possible to realize a seamless connec 
ton reproduction havingthe same contents as Z„> 
Ina. first and second MPEG picture data, without gene^ 
atmg a contradiction at the VBV buffers 
[0135] In the example shown In Fig.i2C. the informa- 
tion of the VBVbufferatthe position m (the staZgZ 
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as descnbed before. As the position m is specified as 
the boundary of the first predetermined section Zt 
* Ei 6t6 * dte "efore meccnnectioni" 
flhe specified connection position) n in the first MPEG 

P«uredata. rtis possible toobtain the VBVbSeMnfo? 
mat.onatthe P osrtionmregard.essofmeposrtTnon n e 
™ITZT n :°°™^y- « * no'aJwa; c 

th?,^ f Ufe data is specified as the boundary of 
the first predetermined section. ^ 

[0136] Further.theinformationoftheVBVbufferatthe 
^.onq(theendposition of me connection 
shown .n Fig.120 also becomes necessarTas de- 
15 *° nbed bef ore. As the position q is spSd as tht 
boundary of the second predeterLed^on 1 is 
me second predetermined time after the connSLn 

MPEG picture data, ft is possible to obtain the VBV buff- 
^" f ™' onatth «Posrtionqregard.essofmeposftfon 

necTssTS ^ ? C ° nSeaUe ^. ■ - "ot alwajs 
necessary that the posrtion of the connection point p in 
*e second MPEG picture data is specified as the 
boundary of the second predetermined' ection 
[0137] As explained above, according to the methods 
shown in Figs.12A to 12C, rt is possible to rTatel 
seamless connection reproduction of MPEG picture da 
ta in high definition . P 
[0138] As an expanded system of the above ft be- 

afiratMP°EGoict!j 0 realize a connection reproduction of 
fh P CtUre data ' a second MPEG picture data 

th.rdMPEG picture data, and a fourth M PEG pfcturedt' 

35 fLt 9 10 the present inven,ion - " is possible to 
S e i?7 edaMPEGpfctoreda t a tootherMPEGpi! 

ed MPEG pcture data in a connection section, without 
toe need for utilizing the original MPEG picture Sa 
o Therefore, in the case of encoding a program lit con 

TT- Va ;° US branChed St0ries tt ^o 9 mTs po sib e 
£252^ USS 3 mediU,n Without recordi "9 a redun 

?2f2 ^r u T datathatertends ° verthew ^sto- 

^ for each branch story. (According to the present in- 

« SSL « V,T ent 10 prepare each ° ne « * 

from the first to fourth MPEG picture data respectively 

Z ^1 a ; e "T COded MPEG Pte,ure data fe connec: 
Hon section for each branch story ) 

[0139] When the method shown in Fig.12C is used, ft 

^notalwaysnecessa^thatthepositionofmeconnec- 

IT'"!'" thC "'' S, MPEG pic,ure data « specified as 

ft iS nr^ ofmefire,pr ^ eteTOined8 ^ 

rt « not always necessary that the position of the con- 

E2E"? ,n ? second MPEG picture data is s p- 

55 l ed T h the f DOUnda,yof,he s^ndpredetem 1 ined P ec- 
ton. Therefore, rt is possible to appty the method to a 
case ^where the VBV buffer information in each S JL n 
is described as side information that is edited in a finer 
Predion than the unit of the predetermined siioT ■ 
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like, for example, one frame unit. An example of this 
case will be explained with reference to Fig. 14. A pre- 
determined unit may be about three frames or about one 
GOP. In this example, one GOP is assumed as the pre- 
determined unit. 

[01 40] Assume that there exist two streams of M PEG 
picture data to be connected as shown in Fig. 14. At 
points g and h indicated by arrow marks in the first 
MPEG stream, there are described in the VBV buffer 
information list the VBV buffer information at the point g 
and the VBV buffer information at the point h. In the sec- 
ond MPEG picture data, there also exist the VBV buffer 
information at the position i and the VBV buffer informa- 
tion at the position j. 

[0141] In the case of connecting the first MPEG 
stream 1 at the point p of this data to the header of the 
second MEPEG stream, the data of a section A from the 
point g to the point p of the first MPEG stream is decod- 
ed first. Then, the data of a section B from the point i to 
the point j of the second M PEG stream is decoded. Both 
pictures are re-encoded such that the transition of the 
buffers starts from a buffer occupation value at the po- 
sition g and ends with a buffer occupation value at the 
position of j. 

[0142] The data generated in this way will be called 
the re-encoded MPEG picture data of the section A+B. 
The data up to the position p of the first MPEG picture 
data is reproduced first, and then the data is connected 
to the second MPEG picture data, and the data is repro- 
duced, according to the conventional manner of repro- 
duction. This operation is edited such that the first 
MPEG picture data is reproduced to the position g first, 
and then the re-encoded MPEG picture data of the sec- 
tion A+B is reproduced, and the data is connected to the 
point j of the second MPEG picture data and the data is 
reproduced. Based on this connection reproduction op- 
eration, it becomes possible to realize a seamless con- 
nection reproduction having the same contents as the 
original first and second MPEG picture data, without 
generating a contradiction at the VBV buffers. 
[0143] Next, there will be explained in detail below a 
recording structure of the VBV buffer information (VBV 
buffer occupation value relevant information that shows 
an information value relating to a VBV buffer occupation 
value at an MPEG encoding starting point in time or an 
end point in time of a last picture in each predetermined 
section of the MPEG picture data, and address informa- 
tion that shows a position of the VBV buffer occupation 
value relevant information in the MPEG picture data), 
and the MPEG picture data that are to be recorded onto 
a recording medium by a recording and reproducing ap- 
paratus according to one embodiment of the present in- 
vention. 

[0144] The following is a detailed explanation of the 
explanation already made with reference to Fig.7 to Fig. 
1 0, with additional reference to further drawings. There- 
fore, there is some duplicated description. 
[0145] A recording medium is recorded with an MPEG 



picture data that is a picture data compressed according 
to an MPEG encoding system. This MPEG picture data 
is recorded as a bit stream of a plurality of continuous 
data that have been generated by encoding in a one- 
5 time recording unit and that can be reproduced contin- 
uously. 

[0146] Separate from the bit stream of the encoded 
MPEG picture data, the recording medium is recorded 
with a VBV buffer value (an occupation value) at an end 

10 point in time of encoding of a picture one frame before 
an I picture, a VBV buffer value (an occupation value) 
at an end point in time of encoding of a picture one frame 
before a P picture, and a VBV buffer value (an occupa- 
tion value) at an end point in time of recording, in the bit 

*5 stream of the MPEG picture data respectively, and ad- 
dress information that shows an address of the position 
of each VBV buffer occupation value in the MPEG pic- 
ture data (in this case, a relative address from the start 
of the file of the MPEG picture data). Fig.7 shows a data 

20 structure of the VBV buffer information including these 
data. 

[0147] The VBV buffer information has a hierarchical 
structure. First, there is an entry point information struc- 
ture unit, and thereafter, there is a VBV information 

2S structure unit. The entry point information structure unit 
first describes a number of addresses of entry points 
(EP) in 32 bits, and then sequentially describes EPn ad- 
dresses (where n is a natural number of 1 or above) in 
32 bits. The EPn addresses show positions where the 

30 EPn information (where n is a natural number of 1 or 
above) of the VBV information structure unit is de- 
scribed. The EPn addresses are relative addresses 
from the header of the VBV buffer information. On the 
other hand, the VBV inf ormation structure unit describes 

35 the EP information starting from the EP1 information. 
The EP1 information includes a relative address, a PTM 
value, and a VBV value in this order. 
[0148] The relative addresses in the EPn information 
of the VBV information structure unit are the relative ad- 

40 dresses of an end point in time of encoding of a picture 
one frame before an I picture., an end point in time of 
encoding of a picture one frame before a P picture, and 
an end point in time of recording, from the header of the 
MPEG picture data in the bit stream of the MPEG picture 

45 data respectively, as shown in Flg.8. The relative ad- 
dresses use a byte as a unit, for example. When the 
data are recorded on a disk medium, sectors are used 
as the relative addresses. 

[0149] The PTM value in the EPn information of the 
50 VBV information structure unit is a time stamp recorded 
in a clock of 90 KHz or 27 MHz in the MPEG system 
standard (multiplexing standard). In the MPEG stand- 
ard, this time stamp is called a PTS (Presentation Time 
Stamp) oraDTS (Decoding Time Stamp). In the present 
55 example, the DTS is recorded as the time information 
of an end point in time of encoding of a picture one frame 
before an I picture, and an end point in time of encoding 
of a picture one frame before a P picture, in the bit 
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is recorded by one for one picture. In the case of a video 
signal o, me NTSC. tj, e DTS h recorded a, llZ o 
3 003 clocks for one picture in 90 KH2. Therefore, when 
erther an I picture or a P picture exists for each three 
P ctures l,ke in the case of the present invention anS 

the p™ 6 "^ 6 C ' 0Ck St3rtS Wtth 2ero at beginnfng 
the PTM .nfonnation is described in the EPn infonnatSi 
at .ntervals of 9,009, 1 8,018, and so on 

VBV information structure unit is a value of occuoation 
o^avmualbufferinadecoder prescribed in £££ 
The VBV value can be obtained by calculation from a 

MPEG picture data and a value of a transler rate As 

shown ,nFig. 9 ,thereare described VBVoccupaSnva" 
ues at an end point in time of encoding of a pfctura one 
frame before an . pfcture, and an end poinf "dm of 
encoding of a picture one frame before a P picture (a 
each po SI t,on of O mark shown in Fig.9) resp^eVfo 

^sssr in, r ,ion - 

MPEG atth!? 1 ^ Va,UeS Drescrib ed in the 

rZtZXw h ° Wmuchtimeis ^^ed to reach the 

ZTtiTe " Pati0n Va,U6S at 9,6 then t«^fer 

rate. In the present invention, the VBV values may be 

ZotlT ,0 " 9aStheval — theinformationrl 
fating to values of occupation of a VBV buffer 
10151] F.g.15 shows a relationship between the VBV 
buffer occupation value and the VBV^ value AnT 

of VBV*^ = 90,000 x OCC/R, where R represents an 

[0152] in the MPEG compression, basicaiy, the en- 
cod, ng is executed using a picture type of I or P in the 
unit of three frames like IBB and PBB. Inthe MPEG com- 
pression, there is a posstoilrty that a B picture is p^°£ 

an l r ° m H °5l d, ' reCti ° nS - Therefore ' in tne sequel of 
an encoded bit stream, it is not possible to additional 

coding of a picture one frame before an I picture and at 
an end point in time o, encoding of a picture one framt 

beforeaPp.ctureofthebitstraam.Cor^equentfy.inthe 
present invention, the description is made bas Jon he 
assumption that the VBV Information is described a an 

forea'nT " * 3 **" « SSl 

forean|p,cture,andat an endpoint in time of encoding 

streak 6 De,0re a P **™ the £ 

£153] However, in principle, there may be an infor- 
mation value relating to the VBV occupation vafoefor 
each pK5ture . This information may be a, the encoding 
^"9 Pomt of the picture instead of the encoding end 
point of the pic ture. Fig.l 6A is a concept diagram show 
.ngacase where the values of the enLng^pokl 
are held m the list. In this case, there is no information 

va.uere.atingtoafirstVBVoccupationva.ue.TheTete 



SO 



rt « assumed that there is a virtual frame before the first 
frame, and an information value relating to the VBV oc- 
cupation va.ue a. the encoding end point in time of £ 
virtual frame « obtained by calculation as an initial ™ 

2 f f CU ' ati0n * ° arried out 38 Allows 
amoun of codeofafirst picture is added to the inform" 

From ths added value, a transmission amount of code 

dunnga«™of1/pic,u^^ 
den of an encoding rate is subtracted. As a rasuj £ 

actse 25 5£ ' 9 ; 16B fe 3 °° nCept sh0 *4 
a case where the values of the encoding starting points 
are held ,n the list. In this case, there is no Sa ion 
'* valua ra.atingtoalastVBVoccup a tionv a rueS« 
* k assumed that there is a virtual frame after ! e S 

oZi f ,n10manm ^ re,atin 9 to the VBV 5 

2KEI?" 31 the encodln9 start,ng *** in « me * 

*> ursi^r . ,s « ined by caicuiation as an end - 

value. This calculation is carried out as follows First 
J» amount of code of a las, picture is subtracted S 
the ,nf ormation value relating to the last VBV occuoaZ 
va ue To this subtracted value, a J^S 
of code dunng a time of 1 /picture-rate calculated based 
2\T7 °' " enC ° din9 ^ fe added - As a rasuT 

R9 10 Sh ° WS 8 StmCtUre 0f a ^rding 

« men, o P "T 9 T^"* aCC ° rdin9 t0 one 

mem of the present invention. The operation of preoar- 

2 1 the VBV buffer information while encoding a pSTe 
data according to the MPEG encoding system wfflto 
explained below with reference to Fig 10 
[0155] m a status that there is no encoded data in a 
e „^ 9 , mediUm 31 * a "' ,hat fe - ^ta I to be 
encodedfor the first time.adata reading section32 for 

^ad.ng data from the recordingmedium31 has noTate 

m^n?' k 6 d3la reading Section 32 ^nsmits S 
matron to show that there is no data, to a VBV buffer 

aetector 33 does not have data either, a preset initial 
v^ehasbeensetinadvanceto aparamete rSS! 
For example, the VBV value is set as a value of 80%o, 

« andr m pr a,Ue °' ^ VBV P reSCrib <* ^ MPEG 

parameter setter 34 transmits these initial set valuesto 
a picture encoder 35. 

PM56J The picture encoder 35 starts the encoding 

• encod'oT ■V*' S6t Va ' UeS - ecuting the 

encoring the picture encoder 35 transmits a generated 
amount of code, a PTM value, and a VBV vie aTan 
end point ,nt,meof encoding of a picture one frame be 
fore an I picture, and at an end point in time of encoding 
of a proture one frame before a P picture in the bft 

Z"2£ 3 VBV ^ inf0m,a,i0n derate: 36 2h 
time. Atthesametime.thepicture encoder 35 transmits 
^encoded data ,o a data writing section 37. SSJ 
the proture encoder 35 transmits to the VBV buffer in- 
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formation generator 36, a generated amount of code, a 
PTM value, and a VBV value at a point of time when a 
user has temporarily stopped or ended a compressed 
recording of a picture. 

[01 57] The VBV buffer information generator 36 gen- 
erates a data of VBV buffer information of a structure 
shown in Fig.1 from a generated amount of code, a PTM 
value, and a VBV value that have been input. Alterna- 
tively, the VBV buffer information generator 36 memo- 
ries a data necessary for generating this data structure, 
and records and stores this data in a predetermined for- 
mat. The information generated by the VBV buffer infor- 
mation generator 36 may be written in burst at the same 
time when the encoded data (the MPEG picture data) is 
being written onto the recording medium 31 by the data 
writing section 37. Further, the information generated by 
the VBV buffer information generator 36 may be trans- 
formed from the data recorded and held in the predeter- 
mined format into the structure shown in Fig.7, and writ- 
ten onto the recording medium 31 by the data writing 
section 37, after the writing of the encoded data (the 
MPEG picture data) has been finished, or after the user 
has temporarily stopped or ended a compressed record- 
ing of a picture. 

[0158] Next, the operation of re-encoding the portion 
of the section A for making it possible to execute a con- 
nection reproduction from a predetermined position to 
the two MPEG picture data of the first and second 
MPEG picture data that have already been recorded on- 
to the recording medium 31 will be explained. 
[0159] First, at a user interface not shown, the user 
specifies any one point of the first and second MPEG 
picture data already recorded from which the connection 
reproduction is to be started. 

[0160] The recording medium 31 has already been re- 
corded with the two MPEG picture data of the first and 
second MPEG picture data (a compression encoded 
stream) and the VBV buffer information generated by 
the recording and reproducing apparatus shown in Fig. 
10. Therefore, the data reading section 32 reads the 
VBV buffer information, and obtains a VBV value, a PTM 
value, and relative addresses at a position a before a 
connection point b (an specified connection position) by 
the length of the section A in Fig.11 . 
[0161] When position Information of a relative ad- 
dress of the data is specified as the connection repro- 
duction position from the user interface, the VBV value 
and the PTM value linked to the data of a value nearest 
the relative address information within the EPn informa- 
tion of the VBV buffer information structure are used. 
When a time from the starting time of the data or time 
stamp information of a point from which the connection 
reproduction of the MPEG picture data is to be started 
is specified, the PTM value within the EPn information 
of the VBV buffer information structure is used in a sim- 
ilar manner. When this value has been recorded in the 
clock of 90 KHz, this value is multiplied by a value of a 
1/90,000 second, thereby to be able to obtain a time in 



the order of a second. It is also possible to obtain a po- 
sition (a relative address) for the connection recording 
to be executed, the VBV value, and the PTM value. 
[01 62] These values are input to the parameter setter 

5 34. Then, the picture encoder 35 starts the encoding 
from the set value. In the mean time, an encoded data 
searcher 38 searches the bit stream already recorded 
for a header position of the section A to be re-encoded. 
In this searching, a relative address of the data is used, 

10 and a pointer is set to a position from the header of the 
bit stream file. 

[0163] The picture encoder 35 decodes the first 
MPEG picture data corresponding to the section A, and 
executes the re-encoding again using the decoded pic- 

15 ture according to the M PEG encoding system while con- 
trolling the rate such that a transition of the VBV buffer 
occupation value starts from the VBV value at the posi- 
tion a and ends with the VBV value at a position d. The 
re-encoding may be carried out using the completely de- 

20 coded picture as described above, or may be carried out 
by using a technique of controlling the amount of code 
on the bit stream as disclosed in Japanese Patent Ap- 
plication Laid-open Publication No.1 1-234677. 
[01 64] When the section A to be re-encoded is longer 

25 than a minimum unit of the VBV buffer information, the 
picture encoder 35 transmits a generated amount of 
code, a PTM value, and a VBV value at an end point in 
time of encoding of a picture one frame before an I pic- 
ture, and at an end point in time of encoding of a picture 

30 one frame before a P picture in the bit stream, to a VBV 
buffer information generator 36 each time, while execut- 
ing the encoding. At the same time, the picture encoder 
35 transmits a re-encoded data to a data writing section 
37. 

35 [01 65] Trie VBV buffer information generator 36 gen- 
erates a data of VBV buffer information of a structure 
shown in Rg.7 from a generated amount of code, a PTM 
value, and a VBV value that have been input. Alterna- 
tively, the VBV buffer information generator 36 memo- 

40 ries a data necessary for generating this data structure, 
and records and stores this data in a predetermined for- 
mat. The information generated by the VBV buffer infor- 
mation generator 36 may be written in burst at the same 
time when the encoded data is being written. Further, 

45 the information generated by the VBV buffer information 
generator 36 may be transformed from the data record- 
ed and held in the predetermined format into the struc- 
ture shown in Fig.7, and written, after the writing of the 
encoded data has been finished, or after the user has 

50 temporarily stopped or ended a compressed recording 
of a picture. 

[0166] The picture data of the re-encoded section A 
(the re-encoded data in the connection section A) is re- 
corded in a file separate from the file for the first and 
55 second MPEG picture data. Alternatively, the picture da- 
ta of the re-encoded section A is recorded linked to the 
header of the recorded second MPEG picture data. 
[0167] The first MPEG picture data, the second 
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MPEG picture data, the information relating to the VBV 

KEK? va, r and 8s da,a addr - *£Z 

ion and the re-encoded picture data of the section A 
or the re-encoded picture data of the J£L7T£ 

ecoZ d C* W ^ ° f the Sections A+B) may be 
^corded on the same recording medium, or maybe* 

Snatch 8 "J" - * °' reC ° rdi "9 
ferent recordmg media. When these kinds of information 
are separately recorded on a p.urality of recoZ me- 
dia, a s preferable to record the information like ID thS 
nd,cates the same information group onto each recoS 
mg medium , so that each recording medium s 
by be.ng linked to each other (in other words daTa and 
mtebon is to each other). Wnen tnJfiS 
MPEG pKturedata, the second MPEG picture data and 
the re-encoded picture data of the sector , A (or me T 
encodedpicturedataofthesectionB.orthereinc^ 
SSSS ° f " ,e sections A+B) are recorded nlhe 
n^io™ 9 r d ' Um ' ilh P 0 »»«*«oc«*ol tt e« am . 

[0168] , n the above embodiment, the recording medi- 
um h as 5 exp(ained ^ a rec med J™ d ; 

^ bS 3 reCOnJin 9 medil "» ^at is 
mountab e and demountable to/from the recording and 

10169] Further.intheaboveembodiment.anexample 
has been explained of the case where picture data as a 
single u nft MPEG picture data is coJLSS Teach 
other. However, it is also possible to apply the invenfon 

£2S"t WhaW MPEG **» « MPEG 
transport stream as MPEG multiplexed data that has 

with sound da,a 

the MPEG encoding system is connected with each oth- 

[0170] In many cases, the transport stream is muiti- 
Plexed with variable-length encoded MPEG^re da- 

AC3.Therefore, I nthecaseofconnecting M PEGptou°e 
dma as one o element encoded dam in L mu^exed 

thtmbLSr' 6 10 "«* ,he eXp,ained 
ISJ! flemaSaconnectionm «hodthattakesinto 
account the conststency of the STD buffer (VBV buffer 

MPEG fortti Vid60) ^ ^ ^ P reSCrib ^ ESI 
M PEG for the connection point 

turedita^b^' 6 ' ^ SeCOnd MPEG P* 

ture data to be connected are extracted from the first 

and second MPEG transport streams respective* and 

they are connected wfth each other in a simt manned 

coded £3? ^ ^ emb ° diment - ^ 
coded data of the connection section to be used for the 

me secdon A, the re-encoded picture data of the section 
B or the re-encoded picture data of the sections 21) 
may be generated and recorded as the MPEG m£ 
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Septet ' A na^k f eXpreSSed as V represents a vfcto 
packet. A packet expressed as A represents an audio 
packet. A packet expressed as S represent an S? 
maton packet like PAT and PMT mat SHse rl Z 

°LTJ\ 17,8 vldeo P ack ets are provided with 
shaded lines | n Rg.17. (2) shows a state of m e total 
packets, .nflg.,7, (3) shows a state of the collection 0 
only the video packets. As shown in (4) in Fiq 1 7 "hi 

Smpto P re in ^ l3St ' 38 a ^enmL 

JJ173] One or a plurality of pictures among these pic- 
^ enC ° ded t0 adjust the «"»"* ef code £ 
» coTh 'f inFi9 - 17showsa ^tethat.heamou n ro 

p^ureh?r deCreaSed ^ e ~ of - da ^ 
Picture has been made small. The picture data that has 

SS 7S? in packe,s in 0,18 state is Sh0w " f 5 

S ^decreased portions arefilled inblack The 

packets. Then, me TS ,s restructured. The total state k 
expressed in (7) in Fi g , 7 . The 6nlarged « 

3K. v T eSS6d (8) in Fi9 - 17 ' As a a part 
of the v packets is decreased, and other etemem «*S 
packets are multiplexed directly ^ 

PCR clock .nfotmation must be recorded once at everv 
100 msec. Further, as the data length has bin 
changed, the PGR clock information deSbed^n S 
- tS s P f e, K H an9ed Wh6n * ThLS 

wnere the PES header of an access unit (a picture unit 
of a frame and a field) exists. The audio packet is T 
senbed wim PTS in the packet where the PES header 

need to hVJ? ^ ° f S,am P '"Nation do not 
need to be changed when the number of pictures has 

no eid The aud '° data d - 

Si . . 9ed either when tne reproduction 

« rPT?a n n?n^ inCreaSed0rdeCfeaSed - 

r?i7sT C T addftto " a «y corrected suitably 
[0175] Further, in the case of simply executinTaV 

en W ding,,heGOPunitfromthelpictu r eTare?et,^ 
-« of predictive encoding is easyre 

- ptrat,rb is r independent ' matb - w ^^^^^^^^^ 

GOpI / V T ndary ls P redicted to stride over both 
GOPs (when closed#gop = 0 for GOP1 it ie „JT 
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address information, and the connection section MPEG 
multiplexed data that includes the re-encoded picture 
data of the section A (or the re-encoded picture data of 
the section B, or the re-encoded picture data of the sec- 
tions A+B) and that has been generated by packet-mul- 
tiplexing according to the MPEG may be recorded on 
the same recording medium, or may be recorded on a 
plurality of recording media based on optional combina- 
tions , or may be recorded on mutually different record- 
ing media. When these kinds of information are sepa- 
rately recorded on a plurality of recording media, it is 
preferable to record the information like ID that indicates 
the same information group onto each recording medi- 
um so that each recording medium is applied by being 
linked to each other (in other words, data and informa- 
tion is linked to each other). When the first MPEG mul- 
tiplexed picture data, the second MPEG multiplexed pic- 
ture data, and the connection section MPEG multi- 
plexed data of the re-encoded picture data of the section 
A (or the re-encoded picture data of the section B, or the 
re-encoded picture data of the sections A+B) are record- 
ed on the same recording medium, it is possible to con- 
trol the connection reproduction at the reproducing unit 
side by using one recording medium. 
[0177] As explained above, according to the present 
invention, it is possible to reproduce seamless and high- 
definition MPEG picture data when a new MPEG picture 
data is additionally recorded in the middle or at the end 
of an MPEG picture data that has already been record- 
ed, without generating a contradiction of an overflow or 
an underflow in the connection of VBV buffers during a 
reproduction time. Further, according to the present in- 
vention, it is possible to identify a starting value of a VBV 
buffer occupation value at a starting point of an MPEG 
picture data that is to be additionally recorded, without 
a need for decoding an MPEG picture data that has al- 
ready been recorded, and it is also possible to reduce 
a size of a circuit scale and reduce a calculation time for 
the additional recording. 

[0178] Further, according to the present invention, it 
is possible to realize a reproduction of seamless and 
high-definition MPEG picture data when two MPEG pic- 
ture data of a first MPEG picture data and a second 
MPEG picture data (or a packet-multiplexed first MPEG 
multiplexed data including a first MPEG picture data as 
an element encoded data, and a packet-multiplexed 
second MPEG multiplexed data including a second 
MPEG picture data as an element encoded data) are 
reproduced by connecting the first MPEG picture data 
to the second MPEG picture data (or by connecting the 
first MPEG multiplexed data to the second MPEG mul- 
tiplexed data) at respective specified connection posi- 
tions; without generating a contradiction of an overflow 
or an underflow in the connection of VBV buffers during 
a reproduction time. 

[0179] Further, according to the MPEG picture data 
recording apparatus and the MPEG picture data gener- 
ating apparatus of the present invention, only a re-en- 



coded data of a set connection section is sufficient as 
the picture data to be newly generated for realizing the 
seamless and high-definition reproduction. Therefore, it 
is possible to efficiently utilize the recording medium for 
5 recording the re-encoded data of the connection sec- 
tion. 

[0180] Further, according to the MPEG picture data 
recording apparatus and the MPEG picture data gener- 
ating apparatus of the present invention, it is possible 

10 to obtain a starting value and an end value of the infor- 
mation value relating to the VBV buffer occupation value 
at the time of generating the connection section re-en- 
coded data, without the need for decoding the two 
MPEG picture data of the first and second MPEG picture 

15 data. Therefore, it is possible to reduce a size of a circuit 
scale and reduce a calculation time. 
[0181] It should be understood that many modifica- 
tions and adaptations of the invention will become ap- 
parent to those skilled in the art and it is intended to en- 

20 compass such obvious modifications and changes in 
the scope of the claims appended hereto. 



Claims 

25 

1. An MPEG picture data recording apparatus for re- 
cording an MPEG picture data that is a picture data 
compressed according to an MPEG encoding sys- 
tem, the MPEG picture data recording apparatus 

30 comprising: 

recording means for recording the MPEG pic- 
ture data onto a recording medium together 
with information that shows a VBV buffer occu- 

35 pation value at an end point in time of encoding 

of a picture one frame before an I picture, infor- 
mation that shows a VBV buffer occupation val- 
ue at an end point in time of encoding of a pic- 
ture one frame before a P picture, and informa- 

40 tion that shows a VBV buffer occupation value 

at an end point in time of recording, in a bit 
stream of the MPEG picture data respectively, 
and address information that shows a point of 
time of the MPEG picture data each VBV buffer 

45 occupation value belongs to. 

2. An MPEG picture data recording apparatus for re- 
cording an MPEG picture data that is a picture data 
compressed according to an MPEG encoding sys- 

50 tern, wherein 

in the case of additionally recording a second 
MPEG picture data at an end position of a first 
MPEG picture data or at an intermediate posi- 
55 tion of the first MPEG picture data 

onto a recording medium that has already been 
recorded with the first MPEG picture data, to- 
gether with information that shows a VBV buffer 
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occupat.on value at an end point in time of en- 
coding of a picture one frame before an I pic- 
ture, information that shows a VBV buffer oc 
cupation value at an endpoint in time of encod- 
ing of a picture one frame before a P picture s 
and information that shows a VBV buffer occu- 

patjonvalueat an end point in timeof recording 
m a bit stream of the first MPEG picture data 
respectively, and address information that 
shows a pent of time of the first MPEG picture n 
dmaeachVBVbufferc^^tionvaluebelongs 

• ^mpTses 3 ^ ^ reC ° rding ^ aratus 

detecting means for detecting information 
that shows the VBV buffer occupation val- 
ue corresponding to a position nearest to 
the position of starting the additional re- 
cording of the second MPEG picture data so 
-n thefirst MPEGpicture data, basedon the 
address infoimation; 

encoding means for executing an MPEG 
encoding of the second picture data and 
obtaining the second MPEG picture data, 2s 
while starting a VBV buffer control based 
on the detected information that shows the 

buffer occupation value,; and 
recording means for recording the second 

dium P,CtUre ^ ° nt ° reCOrdin9 me - 30 

3 ' ^«n P S^ Uredatar ^ rdin 9 method '<>rrecord- 
ing an MPEG picture data that is a picture data com- 

generating information that shows a VBV buffer 
occupation value at an end point in time of en- 40 
codingef a picture one frame before an . pic- 
ture, information that shows a VBV buffer oc- u 

cupationvalueatanendpointintimeofencod- 
-ng of a picture one frame before a P picture 
and mformation that shows a VBV buffer occu- 4s 
patron value at an endpoint in time of recording 
inabitstreamoftheMPEGpicturedatarespJ: 
generating address information that shows a 

5S bi bme ° f 0,6 MPEQ P^e data each so 
VBV buffer occupation value belongs to- and 
recording the information that shows each VBV 
buffer occupation value, and the address infor- 
ms ZT 3 reC ° rding medium tether with 
the MPEG picture data. .. S5 

An MPEG picture data recording method for record- 
.nganMPEGp^uredatathatfeapicturedata^S 
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wherein 



according to an MPEG encoding system. 



MPEG^ ad * tl0na " y reC ° rdin 9 a sec °"<* 
MPEG p cti,re data at an end position of a first 

MPEG pcture data or at an intermediate posi- 
tion of the first MPEG picture data ^ 
onto a recording medium that has already been 
recorded with the first MPEG picture data T 
getner with information that shows a VBV buffer 
occupation value at an end point in time of en- 
coding of a p,cture one frame before an I pic- 
ture, information that shows a VBV buffer oc 

cupation valueat an endpoint in time of encod- 
ing of a p,cture one frame before a P picture 
and .nformation that shows a VBV buffer occu- 
pation value at an end point in time of recording 
•n a bit stream of the first MPEG picture data 
respectn/ely, and address information that 
shows a pent of time of the first MPEG picture 
date each VBVbufferoccupationvaluebelonJ 

the MPEG picture data recording method com- 
pnses the steps of: 

detecting information that shows the VBV 
buffer occupation value corresponding to a 
position nearest to the position of starting 
the additional recording of the second 
MPEG picture data in the first MPEG pic- 
ture data, based on the address informa- 
tion; 

executing an MPEG encoding of the sec- 
ond I picture data and obtaining the second 
MPEG picture data, while starting a VBV 
buffer control based on the detected infor- 
mation that shows the VBV buffer occupa- 
tion value,; and 

recording the second MPEG picture data 
onto the recording medium. 



A recording medium that is recorded 



with 



an MPEG picture data as a picture data com- 
pressed according to an MPEG encoding sys- 
tem, together with y 
information that shows a VBV buffer occupation 
value at an end point in time of encoding of a 

EL 0 "! frame b6,0re a " ' picture - '"'orma- 
tion that shows a VBV buffer occupation value 
at an end point in time of encoding of a picture 
one frame before a P picture, and information 
that shows a VBV buffer occupation value at an 
end point in time of recording, in a bit stream of 
the MPEG picture data respectively, and ad- 

,h! MDcr ,a,i ° n ** Shows a P oim of «*ne of 
the MPEG picture data each VBV buffer occu- 
pation value belongs to. 
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6. An MPEG picture data recording apparatus for re- 
cording an MPEG picture data that is a picture data 
encoded according to an MPEG encoding system, 
the MPEG picture data recording apparatus com- 
prising: 5 

VBV buffer information recording means for re- 
cording onto a recording medium, VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 10 
. buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of 
a last picture in each predetermined section of 
the MPEG picture data, and address informa- 
tion that shows a position of the VBV buffer oc- '5 
cupation value relevant information in the 
MPEG picture data. 

7. An MPEG picture data recording apparatus com- . 
prising recording means for recording a generated 20 
connection section re-encoded data that has been 
encoded according to an MPEG encoding system 

as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 25 
the MPEG encoding system by connecting the first 
M PEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 

30 

the first MPEG picture data VBV has first VBV 
buffer occupation value relevant information 
that shows an information value relating to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 35 
time of a last picture in each first predetermined 
section of the first MPEG picture data, and first 
address information that shows a position of the 
first VBV buffer occupation value relevant infor- 8. 
mation in the first MPEG picture data, *o 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 
mation that shows an information value relating 
to a VBV buffer occupation value at an MPEG 
encoding starting point in time or an end point 
in time of a last picture in each second prede- 
termined section of the second MPEG picture 9. 
data, and second address information that 
shows a position of the second VBV buffer oc- 
cupation value relevant information in the sec- so 
ond MPEG picture data, and 
the recording means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 55 
tion corresponding to a starting position of 
a connection section based on the first ad- 
dress information, and detecting the sec- 



. ond VBV buffer occupation value relevant 
information corresponding to the specified 
connection position in the second MPEG 
picture data based on the second address 
information, with the specified connection . 
position specified as a boundary of the sec-, 
ond predetermined section in at least the 
second MPEG picture data, wherein the 
connection section is a section from a 
boundary of the first predetermined section 
located a predetermined time before the 
specified connection position in the first 
MPEG picture data as the starting position 
to the specified connection position in the 
first MPEG picture data as an end position; 
and 

re-encoding means for re-encoding the 
connection section decoded picture data 
as a picture data obtained by decoding the 
first MPEG picture data in the connection 
section, according to the MPEG encoding 
system, thereby to obtain the connection 
section re-encoded data, by executing the 
re-encoding while controlling the amount of 
code such that a transition of the informa- 
tion value relating to the VBV buffer occu- 
pation value at the time of the re-encoding 
starts from the information value relating to 
the VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and 
ends with the information value relating to 
the VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information, 
thereby recording the connection section 
re-encoded data onto a recording medium. 

The MPEG picture data recording apparatus ac- 
cording to Claim 7, wherein the recording means 
records a connection section MPEG multiplexed 
data that includes the connection section re-encod- 
ed data as an element encoded data and that has 
been generated by being packet-multiplexed ac- 
cording to the MPEG encoding system. 

An MPEG picture data recording apparatus com- 
prising recording means for recording a generated 
connection section re-encoded data that has been 
encoded according to an MPEG encoding system 
as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 
the MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 
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the fire, mpeg picture ^ VBV ^ 

b^er occupation va. Ue relevant information 
that shows an information value relating to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 5 

t-meofalastpictureineachfirstpredetSned 
sect.cn of thefirst MPEG picture data. 

" hr ° e «WBon value relevant infor- 
mation in the first MPEG picture data „ 

on™K d . MPEG Pfcture data VBV "«s sec- 
ond VBVbuffer occupation value relevant infor- 

to a VBV buffer occupation value at an MPEG 
encoding starting point in time or an end poS » 

22? ° ,a ' aSt PiC,Ure in eacn **>nd pST 
teamed section of the second MPEG picture 
data, and second address information that 
shows a position of the second VBV buffer oc- 

ZTUT 6 refeVant inf0rmati0n «he sec » 
ond MPEG picture data, and 
the recording means comprises: 

detecting means fordetecting the first VBV 
buffer occupation value relevant informa- 25 
ton corresponding to an specified connec- 
tion position in the first MPEG picture data 

^onthefl^taddreasinformation.and 
detecting the second VBV buffer occupa- 
tion value relevant information correspond- 30 
•ng to an end position of a connection see- 
on based on the second address informa- 
tion, wrth the specified connection position 
specified as a boundary of the first prede- 

JSJS? 5 *? in at ,east ,he mt MPEG 35 

picture data, wherein the connection sec- 
tion is a section from the specified connec- 
tion position in the second MPEG picture 
data as a starting position to a boundary of 
the second predetermined section located 40 
a predetermined time after the specified 
connection position in the second MPEG 
pcture data as the end position; and 
re-encoding means for re-encoding the 
connection section decoded picture data « 
as aplcturedata obtained by decoding the 
second MPEG picture data in the connec- 
tion section, according to the MPEG en- 
coding system, thereby to obtain the con- 
nection section re-encoded data, by exe- so 
cuting the re-encoding while controlling the 

amountofcodesuchthatatransitionofthe 
information value relating to the VBV buffer 
occupation value at the time of the re-en- 
codmg starts from the information value re- 55 
latmg to ,he VBV buffer occupation value 
obtained based on the detected first VBV 
buffer occupation value relevant informa- 



62 

tionandends with the information value re- 
lating to the VBV buffer occupation value 

obtained based on the detected second 
VBV buffer occupation value relevant infor- 
mation, 

™;T din9 the connectfon section 
re-encoded data onto a recording medium. 

10. Jhe MPEG picture data recording apparatus ac 
cording to Claim 9 wherein the £J5J££ 
records a connection section MPEG multiplexed 
data thatincludes the connection section re4nc 0 7 
ed date as an element encoded data ££££ 
been generated by being packet-multiplex^ £ 
cording to the MPEG encoding systeT 

"* ptino'SoSr ^ reCOrlfln9 apparatus «- 
Piwng recording means for recording a generated 

thud connection section re-encoded daS 

sT^TT aCC0,t,in9 ,0 an MPEG encoolnn 
sy^emasadatafor reproducing twoMPEGpictore 

MPEG of , l w MPEG ^ da,a and « ^ond 
MPEG picture data as a picture data encoded ac- 

iWh" 9 f '» 6 MPEG encodin 9 system by connect- 
SrJZ ,M : EGpfc,Ured ^totheseco y „ d : P S 
K2 313 31 Spec,fi6dcon "^fon positions spec- 
ked ,n the respective MPEG picture data, wherein 

the first MPEG picture data VBV has first VBV 
buffer occupation value relevant information 
that shows an informaMon . va|ue 

VBV buffer occupation value at an MPEG en- 
coding stertmg point in time or an end point in 
tone of a last picture in each first pwtetemJed 
section of ft. first MPEG picture data, S first 

^fv?vrr ationtha,showsapositi °' i( ' f the 

firs VBVbuffer occupation value relevant infor- 
mation ,n the first MPEG picture data 

ondVBV 0n r d rff MPEG Pfc,Ure d8ta VBV has 

to a VBV buffer occupation value at an MPEG 
encod,ng starting point in time or an end point 
"time of a last picture in each second prede 
tennmed section of the second MPEG picture 
date and second address, information that 
shows a position of the second VBV buffer oc- 

IZtZT* releVant inf0miation in »» sec- 
ond MPEG picture data, and 

the recording means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to a starting position of 
a first connection section based on the first 
address information, and detecting the 
second VBV buffer occupation value rele- 
vant information corresponding to an end 
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position of a second connection section 
based on the second address information, 
wherein the first connection section is a 
section from a boundary of the first prede- 
termined section located a first predeter- s 
mined time before the specified connection 
position in the first MPEG picture data as 
the starting position to the specified con- 
nection position in the first MPEG picture 
data as an end position, and the second io 
connection section is a section from the 
specified connection position in the second 
MPEG picture data to a boundary of the 
second predetermined section located a 
second predetermined time after the spec- is 
ified connection position in the second 
MPEG picture data as an end position; and 
re-encoding means for re-encoding a third 
connection section decoded picture data 
according to the MPEG encoding system 20 
thereby to obtain a third connection section 
re-encoded data, by executing the re-en- 
coding while controlling the amount of code 
such that a transition of the information val- 
ue relating to the VBV buffer occupation 25 
value at the time of the re-encoding starts 
from the information value relating to the 
VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and 30 
ends with the information value relating to 
the VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information, 
wherein the third connection section is a 35 
section obtained by combining the first 
connection section and the second con- 
nection section together, and the third con- 
nection section decoded picture data con- 
sists of a first connection section decoded 40 
picture data as a picture data obtained by 
decoding the first MPEG picture data in the 
first connection section, and a second con- 
nection section decoded picture data as a 
picture data obtained by decoding the sec- 45 
ond MPEG picture data in the second con- 
nection section, 

thereby recording the third connection sec- 
tion re-encoded data onto a recording me- 
dium. 50 

12. The MPEG picture data recording apparatus ac- 
cording to claim 11, wherein the recording means 
records a connection section MPEG multiplexed 
data that includes the third connection section re- 55 
encoded data as an element encoded data and that 
has been generated by being packet-multiplexed 
according to the MPEG encoding system. 



13. An MPEG picture data recording apparatus for re- 
cording an MPEG multiplexed data that includes an 
MPEG picture data as a picture data encoded ac- 
cording to an MPEG encoding system as an ele- 
ment encoded data and that has been generated 
by being packet-multiplexed according to the 
MPEG encoding system, the MPEG picture data re- 
cording apparatus comprising: 

. VBV buffer information recording means for re- 
cording onto a recording medium, VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of 
a last picture in each predetermined section of 
the MPEG picture data, and address informa- 
tion that shows a position of the VBV buffer oc- 
cupation value relevant information in the 
MPEG picture data. 

14. An MPEG picture data recording medium that is re- 
corded with 

two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a pic- 
ture data encoded according to an MPEG en- 
coding system, and 

a connection section re-encoded data encoded 
according to the MPEG encoding system as a 
data for reproducing the first MPEG picture da- 
ta and the second MPEG picture data by con- 
necting the first MPEG picture data to the sec- 
ond MPEG picture data at specified connection 
positions specified in the first and second 
MPEG picture data respectively, wherein 
the connection section re-encoded data is a re- 
encoded data generated by re-encoding a con- 
nection section decoded picture data as a pic- 
ture data obtained by decoding the first MPEG 
picture data in a connection section, according 
to the MPEG encoding system, wherein the 
connection section is a section from a position 
located a predetermined time before the spec- 
ified connection position in the first MPEG pic- 
ture data as a starting position to the specified 
connection position in the first MPEG picture 
data as an end position, and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the starting position of the 
connection section and ends with the informa- 
tion value relating to the VBV buffer occupation 
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value at the time Q f encoding the second MPEG 
Picture data at a position corresponding to the 
specified connection position. 
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jw .MPEG p,cture data of a first MPEG picture 
da^dasecondMPEG picture data asapfc. 
tune data encoded according to an MPEG en- to 
coding system, and 

a connection section re-encoded data encoded 
am* to the MPEG encoding system as a 
t !i? L repr0ducin 9 me «* MPEG picture da- 
ta and the second MPEG picture data by con- is 
2» e fifst MPEG picture data to the sec- 
ond MPEG picture data at specified connection 

MPEG? t SPe< ! ied ^ fl " t and ^ 
MPEG picture data respectively, wherein 

m^m!!T ,m SeCti ° n re - enC0(J ed data is a re- 20 
encoded data generated by re-encoding a con- 
nect^ section decoded picture data as a pic- 

MPEG^t 0 "'!;" 6 " by deCOdin9 the sec °"° 
MPEG p,cture data in a connection section ac- 

co^ngtotheMPEGencodingsystem, w here. ,5 
m the connection section is a section from the 
•parted connection position in the second 

IS P , 6 ^ SS 3 Startin 9 P 08 "'"" to a 
position located a predetermined time after the 
specked connection position in the second so 
MPEG pcture data as an end position, and 

hL r r nC ° d i ng is executed while c °«g 
he amount of code such that a transition of the 
information value relating to the VBV buffer oc- 

sTaSLT- ? ^ ° f ^"coding * 
starts from the .nformation value relatingto the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
sition and ends with the information value relat- 40 
ing to the VBV buffer occupation value at the 17 
time of encoding the second MPEG picture da- 
I 9 ' *?° smn "^ponding to the end posi- 
tion of the connection section. 



45 



hvo MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a pic- so 
hire data encoded according to an MPEG en- 
coding system, and 

a third connection section re-encoded data en- 
coded according to the MPEG encoding sys- 
tem as a data for reproducing the first MPEG 55 
Picture data and the second MPEG picture data 

by connectingthefirstMPEG picture data tothe 
second MPEG pfcture data at specified con 



c^ZlT 0 " 5 SPed ' ied in the fifst s^- 
the tZ P ' CtUre *** res *****. wherein 
the third connection section re-encoded data is 
an enco^ data obtained by re-encod^a 
third connection section decoded picture data 
consisting of a first connection section decoded 
Picture data as a picture data obtained by T 
coding the first MPEG picture data in a firstcon- 
nection section, and a second connection sec- 

l^Tf PiCtUre ^ 38 a pictura Ob- 
tained by decoding the second MPEG picture 

date.n,hesecondconnectionsection, w P heS 
the first connection section is a section from a 
Portion .ocated a first predetermined timeTe- 

LS e 2 ! dconnec,ionpositioni " t ^fi^ 

SD S 2 We d3,a 35 3 Startin 9 P° siti °" to the 
specified connection position in the first MPEG 
pwure data as an end position, the secondcon- 
nechon section is a section from the specified 
connection position in the second MPEG pic- 
ure data to a position located a second prede- 

term.nedt,meafterthespecifiedconnectionpo- 
s. -on m the second MPEG picture data as an 
end posifion, and the third connection section 

L a tio^ n t h consist,n9 °' the ,irst connecti °" 

section andthesecondconnection section; and 

the a r nt ? r fS eX6CUt6d Wni,e controlling 
heamountofcodesuchtj.atatransrtionofthe 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 

,nfomiation value elating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
sition and ends with the information value relat- 
ing to the VBV buffer occupation value at toe 
-me of encoding the second MPEG picture da- 
lln 1 3 P0siti0n ""^ponding to the end posi- 
tion of the connection section. 

An MPEG picture data recording medium recorded 

fi^pr^ G mU,,ipleXed data tnat incl ^es a 
fi-st Mpeg picture data as a picture data en- 
coded according to an MPEG encoding system 
as an element encoded data and that has been 

generated by beingpacket-muttiplexedaccord- 

mg to the MPEG encoding system 

a second MPEG multiplexed data that includes 

encS PiC,Ure d8ta aS a pictura da ' a 
encoded according to an MPEG encoding sys- 
tem as an element encoded data and that has 
been generated by being packet-muttiplexed 

T^TJ, to the MPEG encodin 9 ™« 

a connection section MPEG muttiplexed data 
that includes a connection section re-encoded 
data as an element encoded data and that has 
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been generated by being packet-multiplexed 
according to the MPEG encoding system, 
wherein the connection section re-encoded da- 
ta is a data encoded according to the MPEG 
encoding system, for reproducing the first 5 
MPEG picture data and the second MPEG pic- 
ture data by connecting the first MPEG picture 
data to the second MPEG picture data at spec- 
ified connection positions specified in the re- 
spective MPEG picture data, wherein 10 
the connection section re-encoded data is a re- 
encoded data generated by re-encoding a con- 
nection section decoded picture data as a pic- 
ture data obtained by decoding the first MPEG 
picture data in a connection section, according is 
to the MPEG encoding system, wherein the 
connection section is a section from a position 
located a predetermined time before the spec- 
ified connection position in the first MPEG pic- 
ture data as a starting position to the specified 20 
connection position in the first MPEG picture 
data as an end position, and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 25 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the starting position of the 30 
connection section and ends with the informa- 
tion value relating to the VBV buffer occupation 
value at the time of encoding the second MPEG 
picture data at a position corresponding to the 
specified connection position. 35 

18. An MPEG picture data recording medium recorded 
with 

a first MPEG multiplexed data that includes a 40 
first MPEG picture data as a picture data en- 
coded according to an MPEG encoding system 
as an element encoded data and that has been 
generated by being packet-multiplexed accord- 
ing to the MPEG encoding system, 45 
a second MPEG multiplexed data that includes 
a second MPEG picture data as a picture data 
encoded according to an MPEG encoding sys- 
tem as an element encoded data and that has 
been generated by being packet-multiplexed so 
according to the MPEG encoding system, and 
a connection section MPEG multiplexed data 
that includes a connection section re-encoded 
data as an element encoded data and that has 
been generated by being packet-multiplexed 55 
according to the MPEG encoding system, 
wherein the connection section re-encoded da- 
ta is a data encoded according to the MPEG 



encoding system, for reproducing the first 
MPEG picture data and the second M PEG pic- 
ture data by connecting the first MPEG picture 
data to the second MPEG picture data at spec- 
ified connection positions specified in the re- 
spective MPEG picture data, wherein 
the connection section re-encoded data is a re- 
encoded data generated by re-encoding a con- 
nection section decoded picture data as a pic- 
ture data obtained by decoding the second 
MPEG picture data in a connection section, ac- 
cording to the MPEG encoding system, where- 
in the connection section is a section from the 
specified connection position in the second 
MPEG picture data as a starting position to a 
position located a predetermined time after the 
specified connection position in the second 
MPEG picture data as an end position . and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po-. 
sition and ends with the information value relat- 
ing to the VBV buffer occupation value at the 
time of encoding the second MPEG picture da- 
ta at a position corresponding to the end posi- 
tion of the connection section. 

19. An MPEG picture data recording medium recorded 
with 

a first MPEG multiplexed data that includes a 
first MPEG picture data as a picture data en- 
coded according to an MPEG encoding system 
as an element encoded data and that has been 
generated by being packet-multiplexed accord- 
ing to the MPEG encoding system, 
a second MPEG multiplexed data that includes 
a second MPEG picture data as a picture data 
encoded according to an MPEG encoding sys- 
tem as an element encoded data and that has 
been generated by being packet-multiplexed 
according to the MPEG encoding system, and 
a third connection section MPEG multiplexed 
data that includes a third connection section re- 
encoded data as an element encoded data and 
that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding sys- 
tem, wherein the connection section re-encod- 
ed data is a data encoded according to the 
MPEG encoding system, for reproducing the 
first MPEG picture data and the second MPEG 
picture data by connecting the first MPEG pic- 
ture data to the second MPEG picture data at 



35 



69 



EP1 193 983 A2 



specified connection positions specified in the 
respective MPEG picture data, wherein 
the third connection section re-encoded data is 
an encoded data obtained by re-encoding a 
third connection section decoded picture data 5 
consisting of a first connection section decoded 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in a ftet con- 
nection section, and a second connection sec- 

IZ^T ? P ' KtUre data 35 a ^ta ob- io 
tamed by decoding the second MPEG picture 
data in the second connection section, wherein 
the first connection section is a section from a 
position located a first predetermined time be- 
torethe specif iedconnection position in the first is 

s J^m ^ 38 3 Startin 9 P° sition * ^e 

specified connection position in the first MPEG 

picture dataas an end positlon.the second con- 
nection section is a section from the specified 
connection position in the second MPEG pic- 20 
ture data to a position located a second prede- 
termined time afterthespecifiedconnection po- 
sition ,n the second MPEG picture data as an 
end position, and the third connection section 
is a section consisting of the first connection 25 
section and the second connection section; and 
he re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding so 
starts from the infomiation value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
2T T w"* Wi,h tte info ^tion value relat- ss 
ng to the VBV buffer occupation value at the 
ime of encoding the second MPEG picture da- 
ta at a position corresponding to the end posi- 
tion of the connection section. 
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IE P ' CtUre data 9eneratin 9 com- 
posing generating means for generating a connec- 

S"™" re ' encoded *«a that has been encod- 
ed according to an MPEG encoding system as a 

firstMPEGpicturedataandasecondMPEGpicture 
data as a p ictlJre data encoded " e 

MPEG encoding system by connecting L first 

MPEGp,« U redatatothesecondMPEGpictureda- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 
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the first MPEG picture data has first VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 55 
buffer occupation value at an MPEG encodino 
starting point in time or an end point in time of 
a last p.cture in each first predetermined sec- 



tion of the first MPEG picture data, and first ad - 

S VBV°hT i0n Sh<WS 3 P ° Siti0n * *» 
First VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data 
(he second MPEG picture data has second 
In, h f t r0CCUpatk>n va,ue re,evant <"f«nw- 

a VBV VI a " 0rmati0n Va,ue rela «n9 to 
a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a fast picture in each second predeter- 
mined section of the second MPEG picture da- 
ta, and second address information that shows 
a position of the second VBV buffer occupation 
value relevant information in the second MPEG 
picture data, and 
the generating means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to a starting position of 
a connection section based on the first ad- 
dress information, and detecting the sec- 
ond VBV buffer occupation value relevant 
information corresponding to the specified 
connection position in the second MPEG 
Picture data based on the second address 
information, with the specified connection 
position specified as a boundary of the sec- 
ond predetermined section in at least the 
second MPEG picture data, wherein the 
connection section is a section from a 
boundary of the first predetermined section 
located a predetermined time before the 
specified connection position in the first 
MPEG picture data as the starting position 
^Pacified connection position in the 
first MPEG picture data as an end position; 
a no 

re-encoding means for re-encoding the 
connection section decoded picture data 

data ° btained bv decodi "9 the 
first MPEG picture data in the connection 
section, according to the MPEG encoding 
system, thereby to obtain the connection 
section re-encoded data, by executing the 

re-encodingwhileconbollingtheamountof 
code such that a transition of the informa- 
tion value relating to the VBV buffer occu- 
pation value at the time of the re-encoding 
starts from the information value relating to 
the VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and 
ends with the information value relating to 
the VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information 
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21. The MPEG picture data generating apparatus ac- 
cording to Claim 20, wherein the generating means 
generates a connection section MPEG multiplexed 
data that includes the connection section re-encod- 
ed data as an element encoded data and that has 5 
been generated by being packet-multiplexed ac- 
cording to the MPEG encoding system. 

22. An MPEG picture data generating apparatus com- 
prising generating means for generating a connec- 
tion section re-encoded data that has been encod- 
ed according to an MPEG encoding system as a 
data for reproducing two MPEG picture data of a 
first MPEG picture data and a second MPEG picture 
data as a picture data encoded according to the 
MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 

the first MPEG picture data has first VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of 
a last picture in each first predetermined sec- 
tion of the first MPEG picture data, and first ad- 
dress information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 
the second MPEG picture data has second 
VBV buffer occupation value relevant informa- 
tion that shows an information value relating to 
a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a last picture in each second predeter- 
mined section of the second MPEG picture da- 
ta, and second address information that shows 
a position of the second VBV buffer occupation 
value relevant information in the second M PEG 
picture data, and 
the generating means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to an specified connec- 
tion position in the first MPEG picture data 
based on the first address information, and 
detecting the second VBV buffer occupa- 
tion value relevant information correspond- 
ing to an end position of a connection sec- 
tion based on the second address informa- 
tion, with the specified connection position 
specified as a boundary of the first prede- 
termined section in at least the first MPEG 
picture data, wherein the connection sec- 
tion is a section from the specified connec- 
tion position in the second MPEG picture 



data as a starting position to a boundary of 
the second predetermined section located 
a predetermined time after the specified 
connection position in the second MPEG 
picture data as the end position; and 
re-encoding means for re-encoding the 
connection section decoded picture data 
as a picture data obtained by decoding the 
second MPEG picture data in the connec- 
tion section, according to the MPEG en- 
coding system, thereby to obtain the con- 
nection section re-encoded data, by exe- 
cuting the re-encoding while controlling the 
amount of code such that a transition of the 
information value relating to the VBV buffer 
occupation value at the time of the re-en- 
coding starts from the information value re- 
lating to the VBV buffer occupation value 
obtained based on the detected first VBV 
buffer occupation value relevant informa- 
tion and ends with the information value re- 
lating to the VBV buffer occupation value 
obtained based on the detected second 
VBV buffer occupation value relevant infor- 
mation. 

23. The MPEG picture data generating apparatus ac- 
cording to Claim 22, wherein the generating means 
generates a connection section MPEG multiplexed 
data that includes the connection section re-encod- 
ed data as an element encoded data and that has 
been generated by being packet-multiplexed ac- 
cording to the MPEG encoding system. 

24. An MPEG picture data generating apparatus com- 
prising generating means for generating a third con- 
nection section re-encoded data that has been en- 
coded according to an MPEG encoding system as 
a data for reproducing two MPEG picture data of a 
first MPEG picture data and a second M PEG picture 
data as a picture data encoded according to the 
MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 

the first MPEG picture data has first VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 
buffer occupation-value at an MPEG encoding 
starting point in time or an end point in time of 
a last picture in each first predetermined sec- 
tion of the first MPEG picture data, and first ad- 
dress information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 
the second MPEG picture data has second 
VBV buffer occupation value relevant informa- 
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a V B J h T a " ,n,0m,ati0n va,ue rela ««9 *<> 
a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
^meofaiast picture in each second predel 
mmed section of the second MPEG picture da- 5 
ta, and second address information that shows 
apostion of the second VBV buffer occupation 

value relevantinformation in thesecondMPEG 
picture data, and fcb 

the generating means comprises: w 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to a starting position of 

afirstconnectionsectionbasedonthefirst is 
address information, and detecting the 
second VBV buffer occupation valueVe- 
vant information corresponding to an end 
position of a second connection section 
based on the second address information so 
wherem the first connection section is a 
section from a boundary of the first prede- 
termmed section located a first predeter- 
mined time before the specified connection 
posrtion in the first MPEG picture data as 
the starting position to the specified con- 
nection position in the first MPEG picture 
data as an end position, and the second 
connection section is a section from the 
specrfiedconnection position in the second 
MPEG picture data to a boundary of the 
second predetermined section located a 
second predetermined time after the spec- 
rf.ee (connection position in the second 
P |cture d ata as an endposition; and 
re-encoding means for re-encoding a third 
connection section decoded picture data 
according to the MPEG encoding system 

therebytoobtainathirdconnection section 
re-encoded data, by executing the re-en- 

codmg while controllingtheamountof code 
suchthatatransition of the information val- 
ue relating to the VBV buffer occupation 

from the information value relating to the 
VBV buffer occupation value obtained 
cased on the detected first VBV buffer oc- 
cupation value relevant information and 

.rt^ 6 in,ormati0 " value relating to 
trie VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information 
wherem the third connection section is a 
section obtained by combining the first 
connection section and the second con- ss 

nection section together, and the third con- 
nection section decoded picture data con- 
sists of a first connection section decoded 



SS 



30 
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Picture data as a picture data obtained by 

decodmgmefirstMPEGpicturedatainthe 
first connection section, andasecondcon- 
nection section decoded picture data as a 

o^Mo^ a0btainedbydecodin 9^sec- 
ond MPEG picture data in the second con- 
nection section. 

25. The MPEG picture data generating apparatus ac 
generates a third connection section MPEG multi 
2TS ^ inc,udes *• «*d connecl,^ Tec 

Tnl ZZT dataaSa " e,e —t -coded data 
and that has been generated by being packet-mm 
t-Ptexed according to the MPEG* enSn^S 

recording onto a recording medium, VBV buffer 
occupation value relevant information 
shows an rnformation value relating to a VBV 
buffer occupation value at an MPEG encoding 

an SSL" °T pred< »e° section of 
an MPEG p,cture data that is a picture data en- 

tem f TT* t0 a " MPEG enc °*9 sys- 
tem and address information that shows a £ 

van, J/ VBV bUff6r OCCUpa,ion va lue Le- 
vant .nformation in the MPEG picture data 



27. The MPEG picture data recording method accord 
m to Claim 26, wherein the MPEG pSSt 
obtained from an MPEG multip.exed data thai has 

cZ" 96 T ed by bei "9 Packet-multiplexed ac 
cordmg to the MPEG encoding system. 

* To a Z G f tUre ^ reCOrdina meth <* compris- 
ing a recording step of recording a generated con 
nection section Encoded data that hi blen^n 
coded according to an MPEG encoding TsySem as 

tetMPEGpicturedataandasecondMPEG picie 

/ T* d3ta enCOded according'o me 
MPEG encoding system by connecting the Z 

raf S o P ^r r f atet0mesecondMPEG P^reda! 

reiS Z P ?r m w POSiUOnS Speci,ied in »• 
respective MPEG picture data, wherein 

the first MPEG picture data VBV has firs, VBV 
,h^„° CCUPati0n V9,Ue re,evant information 

VBV b'r a " inf0miat, ' On Va,Ue relati "9 to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a lastpeture in each first predetermined 
section of the firs, MPEG pictumdata. ZZ 

first VBVbuffer occupation value relevant infor- 
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mation in the first MPEG picture data, 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 
mation that shows an information value relating 
to a VBV buffer occupation value at an M P EG 5 
encoding starting point in time or an end point 
in time of a last picture in each second prede- 
termined section of the second MPEG picture 
data, and second address information that 
shows a position of the second VBV buffer oc- 10 
cupation value relevant information in the sec- 
ond MPEG picture data, and 
the recording step comprises: 

a detecting step of detecting the first VBV 15 
buffer occupation value relevant informa- 
tion corresponding to a starting position of 
a connection section based on the first ad- 
dress information, and detecting the sec- 
ond VBV buffer occupation value relevant 20 
information corresponding to the specified 
connection position in the second MPEG 
picture data based on the second address 
information, with the specified connection 
position specified as a boundary of the sec- 25 
ond predetermined section in at least the 
second MPEG picture data, wherein the 
connection section is a section rfrom a 
boundary of the first predetermined section 
located a predetermined time before the so 
specified connection position in the first 
MPEG picture data as the starting position 
to the specified connection position in the 
first MPEG picture data as an end position; 
and 35 
a re-encoding step of re-encoding the con- 
nection section decoded picture data as a 
picture data obtained by decoding the first 
MPEG picture data in the connection sec- 
tion, according to the MPEG encoding sys- 40 
tern, thereby to obtain the connection sec- 
tion re-encoded data, by executing the re- 
encoding while controlling the amount of 
code such that a transition of the informa- 
tion value relating to the VBV buffer occu- 45 
pation value at the time of the re-encoding 
starts from the information value relating to 
the VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and so 
ends with the information value relating to 
the VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information, 
thereby recording the connection section 55 
re-encoded data onto a recording medium. 

29. The MPEG picture data recording method accord- 



ing to Claim 28, wherein the recording step records 
a connection section MPEG multiplexed data that 
includes the connection section re-encoded data as 
an element encoded data and that has been gen- 
erated by beingpacket-multiplexed according to the 
MPEG encoding system. 

An MPEG picture data recording method compris- 
ing a recording step of recording a generated con- 
nection section re-encoded data that has been en- 
coded according to an MPEG encoding system as 
a data for reproducing two MPEG picture data of a 
first MPEG picture data and a second M PEG picture 
data as a picture data encoded according to the 
MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified In the 
respective MPEG picture data, wherein 

the first MPEG picture data VBV has first VBV 
buffer occupation value relevant information 
that shows an information value relating to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a last picture in each first predetermined 
section of the first MPEG picture data, and first 
address information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 
mation that shows an information value relating 
to a VBV buffer occupation value at an MPEG 
encoding starting point in time or an end point 
in time of a last picture in each second prede- 
termined section of the second MPEG picture 
data, and second address information that 
shows a position of the second VBV buffer oc- 
cupation value relevant information in the sec- 
ond MPEG picture data, and 
the recording step comprises: 

a detecting step of detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to an specified connec- 
tion position in the first MPEG picture data 
based on the first address information, and 
detecting the second VBV buffer occupa- 
tion value relevant information correspond- 
ing to an end position of a connection sec- 
tion based on the second address informa- 
tion, with the specified connection position 
specified as a boundary of the first prede- 
termined section in at least the first MPEG 
picture data, 

wherein the connection section is a section 
from the specified connection position in the 
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picture data as a picture data obtained by 
decoding the first MPEG picture data in the 
first connection section, and a second con- 
nection section decoded picture data as a 
picture data obtained by decoding the sec- 5 
ond MPEG picture data in the second con- 
nection section, 

thereby recording the third connection sec- 
tion re-encoded data onto a recording me- 
dium. 10 

33. The MPEG picture data recording method accord- 
ing to claim 32, wherein the recording step records, 
a connection section MPEG multiplexed data that 
includes the third connection section re-encoded « 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 

to the MPEG encoding system. 

34. An MPEG picture data recording method compris- 20 
ing a recording step of recording a generated third 
connection section re-encoded data that has been 
encoded according to an MPEG encoding system 

as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 25 
ture data as a picture data encoded according to 
the MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein so 

a first connection section is a section from a 
boundary of the first predetermined section lo- 
cated a first predetermined time before the 
specified connection position in the first MPEG 35 
picture data as the starting position to the spec- 
ified connection position in the first MPEG pic- 
ture data as an end position; a second connec- 
tion section is a section from the specified con- 
nection position in the second MPEG picture 40 
data to a boundary of the second predeter- 
mined section located a second predetermined 
time after the specified connection position in 
the second MPEG picture data as an end posi- 
tion; and a third connection section is a section «5 
obtained by connecting the first connection 
section and the second connection section, 
the recording step re-encodes a third connec- 
tion section decoded picture data according to 
the MPEG encoding system thereby to obtain so 
a third connection section re-encoded data and 
record the third connection section re-encoded 
data onto a recording medium, wherein the 
third connection section decoded picture data 
consists of a first connection section decoded 55 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in the first 
connection section, and a second connection 



section decoded picture data as a picture data 
obtained by decoding the second MPEG pic- 
ture data in the second connection section, and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
sition and ends with the information value relat- 
ing to the VBV buffer occupation value at the 
time of encoding the second MPEG picture da- 
ta at a position corresponding to the end posi- 
tion of the connection section. 

An MPEG picture data reproducing apparatus for 
reproducing MPEG picture data as a picture data 
encoded according to the MPEG encoding system, 
the MPEG picture data reproducing apparatus com- 
prising: 

connectively reproducing means for obtaining 
a connection section re-encoded data that has 
been encoded according to an M PEG encoding 
system as a data for reproducing two MPEG 
picture data of a first MPEG picture data and a 
second MPEG picture data by connecting the 
first MPEG picture data to the second MPEG 
picture data at specified connection positions 
specified in the respective MPEG picture data, 
and then connectively reproducing the first 
MPEG picture data and the second MPEG pic- 
ture data, wherein. 

the connection section re-encoded data is re- 
encoded data generated by re-encoding the 
connection section decoded picture data as a 
picture data obtained by decoding the first 
MPEG picture data in the connection section, 
according to the MPEG encoding system, by 
executing the re-encoding while controlling the 
amount of code such that a transition of the in- 
formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encodihg 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to a starting position of the con- 
nection section and ends with the information 
value relating to the VBV buffer occupation val- 
ue at the time of encoding the second MPEG 
picture data at a position corresponding to the 
specified connection position in the second 
MPEG picture data, wherein the connection 
section is a section from a position located a 
predetermined time before the specified con- 
nection position in the first MPEG picture data 
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cording to Claim 39, wherein the first MPEG picture 
data is picture data obtained from a first MPEG mul- 
tiplexed data that includes the first MPEG picture 
data as an element encoded data and that has been 
5 generated by being packet-multiplexed according 
to the MPEG encoding system, the second MPEG 
picture data is picture data obtained from a second 
MPEG multiplexed data that Includes the second 
MPEG picture data as an element encoded data 
10 and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system, 
and the third connection section re-encoded data is 
picture data obtained from a connection section 
MPEG multiplexed data that includes the third con- 
's nection section re-encoded data as an element en- 
coded data and that has been generated by being 
packet-multiplexed according to the MPEG encod- 
ing system. 



and a second MPEG picture data by connecting 
the first MPEG picture data to the second 
MPEG picture data at specified connection po- 
sitions specified in the respective MPEG pic- 
ture data, and then connectively reproducing 
the first MPEG picture data and the second 
MPEG picture data, wherein 
the connection section re-encoded data is re- 
encoded data generated by re-encoding, ac- 
cording to the MPEG encoding system, the 
third connection section decoded picture data 
consisting of a first connection section decoded 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in the first 
connection section, and a second connection 
section decoded picture data as a picture data 
obtained by decoding the second MPEG pic- 
ture data in the second connection section, by 
executing the re-encoding white controlling the 
amount of code such that a transition of the in- 
formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to a starting position of the first 
connection section and ends with the informa- 
tion value relating to the VBV buffer occupation 
value at the time of encoding the second MPEG 
picture data at a position corresponding to an 
end position of the second connection position, 
wherein the first connection section is a section 
from a position located a first predetermined 
time before the specified connection position in 
the first MPEG picture data as the starting po- 
sition to the specified connection position in the 
first MPEG picture data as an end position, the 
second connection section is a section from the 
specified connection position in the second 
MPEG picture data as a starting position to a 
position located a second predetermined time 
after the specified connection position in the 
second MPEG picture data as the end position, 
and the third connection section Is a section ob- 
tained by combining the first connection section 
and the second connection section together, 
and 

the connectively reproducing means reproduc- 
es the first MPEG picture data to the starting 
position of the first connection section, and then 
reproduces the third connection section re-en- 
coded data from the starting position of the third 
connection section to the end position thereof, 
and then reproduces the second MPEG picture 
data from the end position of the second con- 
nection section. 

40. The MPEG picture data reproducing apparatus ac- 



20 41. An MPEG picture data reproducing method com- 
prising a connectively reproducing step of obtaining 
a connection section re-encoded data that has been 
encoded according to an MPEG encoding system 
as a data for reproducing two MPEG picture data of 

25 a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 
the MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 

30 respective MPEG picture data, and then connec- 
tively reproducing the first MPEG picture data and 
the second MPEG picture data, wherein 



the connection section re-encoded data is re- 

35 encoded data generated by re-encoding the 

connection section decoded picture data as a 
picture data obtained by decoding the first 
MPEG picture data in the connection section, 
according to the MPEG encoding system, by 

40 executing the re-encoding while controlling the 

amount of code such that a transition of the in- 
formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 

45 VBV buffer occupation value at the time of en- 

coding the first MPEG picture data at a position 
corresponding to a starting position of the con- 
nection section and ends with the information 
value relating to the VBV buffer occupation val- 

so ue at the time of encoding the second MPEG 

picture data at a position corresponding to the 
specified connection position in the second 
MPEG picture data, wherein the connection 
section is a section from a position located a 

55 predetermined time before the specified con- 

nection position in the first MPEG picture data 
as the starting position to the specified connec- 
tion position in the first MPEG picture data as 
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MPEG mU |t ip) exed rada \ a f a,n l ed ^^ 

MPEG picture dS af aH e '" C '? S ,he Sec °" d 
and that has been ge^ da,a 

and the connection sectfon » C ° dm9 system . 
turedataobtamedfroml^ enCOdSd data is P'c- 
multiplexed data thatT. i^"" ° n section MPEG 
«on re-encld^Srstf:? ^ C ° nneC,ton ~> 
and that has been^TJ £!!7 enCOded da,a 

amirdconnection?S? P r l SteP0fobtainin 9 
been encoded acco^Z t nC ° ded da,a tnaI "as 

systemasadafaS" 9 * 030 MPEG encod in9 
^ta of a fl* m£g P Oduc,n 9t«o MPEG picture 

MPEG picture date as a^ic} 6 ^ 3 Sec °" d 
conding to the MPE^L T da,a encoded ac- 
ingtheL^PEGpS TdSoT^^ 
Picture data at specified ™ SeCOnd MPEG 

cording to the MPPr ^coding, ac- 
the MPEG encoding system, the ■ 



44 



87 



EP 1 193 983 A2 



88 



third connection section decoded picture data 
consisting of a first connection section decoded 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in the first 
connection section, and a second connection 5 
section decoded picture data as a picture data 
obtained by decoding the second MPEG pic- 
ture data in the second connection section, by 
executing the re-encoding white controlling the 
amount of code such that a transition of the in- 10 
formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position is 
corresponding to a starting position of the first 
connection section and ends with the informa- 
tion value relating to the VBV buffer occupation 
value at the time of encoding the second M PEG 
picture data at a position corresponding to an 20 
end position of the second connection position, 
wherein the first connection section is a section 
from a position located a first predetermined 
time before the specified connection position in 
the first MPEG picture data as the starting po- 25 
sitionto the specified connection position in the 
first MPEG picture data as an end position, the 
second connection section is a section from the 
specified connection position in the second 
MPEG picture data as a starting position to a 30 
position located a second predetermined time 
after the specified connection position in the 
second MPEG picture data as the end position, 
and the third connection section is a section ob- 
tained by combining the first connection section 35 
and the second connection section together, 
and 

the connectively reproducing step reproduces 
the first MPEG picture data to the starting po- 
sition of the first connection section, and then 40 
reproduces the third connection section re-en- 
coded data from the starting position of the third 
connection section to the end position thereof, 
and then reproduces the second MPEG picture 
data from the end position of the second con- ^ 
nection section. 

46. The MPEG picture data reproducing method ac- 
cording to Claim 45, wherein the first MPEG picture 
data is pictu re data obtained from a first M P EG mul- so 
tiplexed data that includes the first MPEG picture 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 
to the MPEG encoding system, the second MPEG 
picture data is picture data obtained from a second 55 
MPEG multiplexed data that includes the second 
MPEG picture data as an element encoded data 
and that has been generated by being packet-mul- 



tiplexed according to the MPEG encoding system, 
and the third connection section re-encoded data is 
picture data obtained from a connection section 
MPEG multiplexed data that includes the third con- 
nection section re-encoded data as an element en- 
coded data and that has been generated by being 
packet-multiplexed according to the MPEG encod- 
ing system. 
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